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Micron PowerStation 

I T speed's your thing, the PowerStation really cooks— just ask the experts! In a recent PC Magazine First Look, 
as well as a PC World Test Drive, the PowerStation outperformed the competition, including systems from 
both Dell and Gale way, setting new records for Pentium 11 processor-based systems* This super-powered work¬ 
station is capable of zipping effortlessly through complex applications. Power-packed video, plenty of RAM, 
and your choice of Pentium processors push this lean, mean machine way past the competition. And features WEntfows®95 
like superior upgradability and sophisticated mass storage options mean the PowerStation will grow with you* 


Designed for 



Microsoft* 


P75 PowerStation 


* Intel 75MHz Pentium' processor 

■ 2S6K write-back cache, Flash BIOS 

* 4X EIDE CO-ROM drive, 3.5* floppy drive 

* SoundBlaster " 16 stereo sound & speakers 
- PCI 64-bit graphics accelerator (2MB) 

* ToohFm mini-tower or desktop 

* Microsoft* Mouse, 101-key keyboard 

■ Microsoft Windows' 95 CD 


A 

B 

C 


• SMB SAM, 850MB EIDE hard drive 

• 15" Micron ISFGx. 1280NI. .28mm 
•Microsoft Works95CD 


s 1,899 


(Business lease $71/month) 


•16MB RAM. 1.2GB EIDE hard drive 
• 15" Micron 15FGX, 1280NI, ,28mm 


• Microsoft Office Pro 95 CD 


>2,399 I 


(Business Lease JflSftnonth) 

• 32M8 RAM, 1.6GB EIDE hard drive 

* 17* Micron 17FGx, 12 SON I, .28mm 
■ Microsoft Office Pro 95 CD 


>3,499 


(Business Lease S119/month) 


• With 90MHz Pentium processor,,.add SIM 



Award-Winning 
Service fr Reliability 

I n PC Magazine's latest Service 
and Reliability 
survey, Micron 
received the high¬ 
est scores in all four 
categories: Satisfaction with 
Reliability, Satisfaction with 

Repair Experience, 
Satisfaction with 
Technical 
Support, and 
Future 

Likelihood of Buying again* 
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Pentium 


P100 PowerStation 

■ Intel 100MHz Pentium processor 

■ 256K write back cache, Flash BIOS 

* 4X EIDE CD-ROM drive, 15" floppy drive 

* SoundBlaster 16 stereo sound 8 speakers 

* PCI 64-bit graphics accelerator (2MB) 

* Toot-Free minitower or desktop 

* Microsoft Mouse, 101-key keyboard 

* Microsoft Windows 95 CD 


A 

B 

C 


• 8MG RAM, 350MB EIDE hard drive 

• 15" Micron ISFGx, 12S0NI, .28mm 
•Microsoft Works95CD 


*2,099 


(Business Uase S75/month) 


* 16MB RAM, 1.2GB EIDE hard drive 

* 15 JI Micron ISFGx. U80NI, 2gmm 

* Microsoft Office Pro 95 CO 


>2,599 


(Business Lease 593/montb) 


* 32MB RAM, 1,6GB EIDE bard drive 
*17" Micron 17FGx, 12B0NI, ,28mm 


* Microsoft Office Pro 95 CD 


>3,699 


(Business Lease $126/montlij 


■ With 90MHz Pentium processor., subtract Si DO 
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Microsoft * 


F* I W'LiOau l . 
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P133 Home MPC Pro 


The Ultimate Home Office Performance System 


P133 Home MPC Pro 

* Intel 133MHz Pentium 4 processor 

* 25SK Micron SyncBurst ” cache, Flash BIOS 

* 16M8 FDD RAM, 1,2GB BIDE hard drive 

* 4X BIDE CD-ROM drive, 3.5 JI floppy 

* SoundBlaster " 16 stereo sound & speakers 

* 14 A Faxmodem, speakerphone, voice mail 

* PCI 64-bit graphics accelerator {2MB} 

■17" Micron 17FGx, 1ZEONI, 28mm 

■ Tool-Free mini-tower or desktop 

■ Microsoft* Mouse, 101-key keyboard 

* Microsoft Windows* 95 

* Microsoft Office Pro 95 CD 

* Microsoft Scenes: Sports Extremes; 

Microsoft Bob ' CD; Microsoft Encarta " 95 CD; Quicken " 
Deluxe Edition CD; Microsoft Dangerous Creatures 
CD; Microsoft Golf Multimedia CD; Trial Subscriptions 
for CompuServe'", America OnLine “ & Prodigy 


Microsoft * 

Windows*95 


Designed tor 



5 3,499 



May 16, 1995 
P90 HOME MPC 



July 1995 
P90 HOME MPC 



Pentium 


P75 Home MPC 

* Intel 75 MHz Pentium processor 

* 256K write-back cache, Flash BIOS 

* 8MB EDO RAM, 850MB EIDE hard drive 
*4X BIDE CD-ROM drive, 3.5" floppy 

* SoundBlaster " 16 stereo sound & speakers September 1995 

■ 14.4 Fax/Modem, speakerphone, voice mail p75 H0MEMPC 

■ PCI 64-bit graphics accelerator (2 MB) 

* 15" Micron 15FGx,l28QNl,.28mm 

* Tool-Free mini-tower or desktop 

■ Microsoft Mouse, 101-key keyboard 
" Microsoft Windows 95 CD 

- Microsoft Works 95 CD 

* Microsoft Scenes; Sports Extremes; 

Microsoft Boh CD; Microsoft Encarta 95 CD; Quicken 
Defuxe Edition CD; Microsoft Dangerous Creatures CD; 

Microsoft Golf Multimedia CD; Trial Subscriptions for 
CompuServe, America OnLine 8 Prodigy, 

*7,999 

* With 90MHz Pentium processor.......add 1100 

* With 100MHz Pentium processor,..,.,add >200 



Micron Electronics, Inc, 900 E. Karcher Road, Nampa, tD B3687 • Mon-Fri 7AM-8PM Sat 8AM-5PM (MT) 
208-463-3434 * FAX 208-463-3424 • Purchase Order FAX 208-467-5384 

Internet information: http://www.meLmicron.com 
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1 *1 From MekIcd Call 
*1 95-300-708-1755 


From Puerto flto Call 

300-703-1756 
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Ron Canada Call 

800-708-17S8 
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“Buyers looking for the fastest 
system money am buy will find it 
in the Micron Millennia. " 

PC Week May, 1995 


A nd the reason for the Micron 
PI20 Millennia's amazing 
ability to far outperform the com- 

n petition? IPs exclusive 
dynamic combina- 
tion of Microns 
EDO (Extended 
Data Out) 

Memory and SyncBurst'“ cache, 
providing signif¬ 
icant perfor¬ 
mance gains 
over previous 
memory designs. Once again, 
another major breakthrough in 
computing performance innova¬ 
tion from Micron, the technology 
leader. 




P120 Millennia 

* Intel 120MHz Pentium' processor 

* 256K Micron SyncBursf cache, Flash BIOS 

* 4X EIDE CD-ROM drive, 35" floppy drive 

* SoundBlaster" 16 stereo sound & speakers 

* PCI 64-bit graphics accelerator (2MB) 

■ Tool-free mini-tower or desktop 

■ Microsoft* Mouse, 101-key keyboard 

■ Microsoft Windows* 95 CD 

• 8MB EDO RAM, 850MB EIDE hard drive 
A ■ 15" Micron 15FGx, 12BGNI, .28mm 

• Microsoft Works Multimedia CD 

2,499 (Birtwitti Ltft* ISS/mcnth) 

• 16MB EDO RAM, 12GB EIDE hard drive 
B * 15" Micron 15FGx, 128QM, .28mm 

• Microsoft Office Pro 95 CD 

2,999 (Busing teaw SlOJ/inwith) 

• 32MB EDO RAM, 1,6GB EIDE hard drive 

C • 1 T Micron 17FGx, 1280NI, .28mm % 

• Microsoft Office Pro 95 CD 

>4,099 (Busness Lwse SI ^nhant^ 

• P133 Millennia.... . .nd.l'fOOX 


*The MUbmia is nothing short 
of the best att-around PC avaU- 
able on the Market today." 

PC Magazine, April 25, 1995 

According to PC 
Magazine's most recent 
Windows based tests, 
the Micron P120 
Millennia is a “star per¬ 
former” The Millennia 
garnered the 
highest Graphics 
WinMark score ever 
seen, in addition to a 
top-notch Winstone pentifjm 
score. 

MICRON 

1 ELECTRONICS, tNC. 

800 - 233-7027 




May 30.1995 


Circle 107 on Inquiry Card. 
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This JB-UpBn 

road brought to you by new Microsoft Office 
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Introducing new 


IVI 


if fj 




t 


UTT 

for Windows 95 


Software that reveals itself, removes the barriers between you and capabilities old and new. 

Software that doesn’t get in your way when you’re trying to work. a 

\ 

Features that can streamline the way you work now reveal themselves as you work. 
Everyday tasks as basic as entering text are easier. Spell-checking and formatting 
happen automatically, on the fly. Applications that you once used in a limited fashion 
now offer you new and easier ways to use them, to do more with them. One of those 
ways is the Answer Wizard. When you have a question you simply type it in. "How do 
I get this page to print sideways?” It will show you how. Other wizards are built into 
individual programs to walk you through complex tasks. To create a customer database from scratch, you simply 
ask the Database Wizard to show you how. This is called IntelliSense™ technology, and it senses what you are 
doing, and helps you do it with fewer steps. It lets you focus on your work, not on making your software work. 



Now applications work together, work alike, 
work the way you always hoped they would. 

New Microsoft® Excel, Word, PowerPoint? Microsoft Access, 
and Scheduler Use them to work more effectively, to access 
and share information throughout your company, to conduct 
more in-depth analysis. Pull information from one application 
into another seamlessly. Manage your key contacts in Schedule-t- and drop addresses 
into Word when you write them letters. Use PowerPoint’s Meeting Minder to take notes 
of your meeting, and then export them to Word to summarize. Use the new Office 
Binder to create a single document that uses components from all five programs. 
Combine a cover letter, financial projections, and professional-looking charts and 
graphs seamlessly into one document. Save and print it as one. Open it and have all the 
applications it uses launch at once. You spend less time going back and forth between 
programs. Less time working around obstacles. More time focusing on the task at hand. 



JHfcrosoft 

WHERE DO YOU WANT TO CO TODAY?' 


m Ta see -ad ffteirdemu and flwre, go to h ttfK//www, microson .com/msuf flee. Or call SpO-426-9400. 

Mirrn'.v’fr ©190S Microsoft Corporation. All nights reserved. Microsoft. Powerf*oim:. Windows, and the Windows logo are registered trademarks and Intellr&ense, the Windows Start logo end Where Do You 
Wndwis lAfcwir To Go Today? trademarks of Microsoft Corporation. *ThJs add-on is available at no charge (does not Include shipping and handling), 






Together, the programs break down the barriers between you and other people. 
You find new ways to communicate, to share information, to collaborate. 


Now you can use Microsoft Word as your e-mail editor with the Microsoft Exchange Inbox in Windows 95. 
Create your messages in Word, and use all of its functionality, its formatting options, to communicate more 
clearly, more convincingly. With Word's Internet Assistant,' you can browse the World 
Wide Web and publish your own documents there. If you subscribe to The Microsoft 
Network, you can access it directly from Office. FfndFast lets you search company 
servers and individual desktops for information you need by typing a phrase or key 
word. Even finding the information you need to schedule a meeting is made simpler 
with the Meeting Wizard in Schedule-h It can find a time when your list of people can 
meet, locate a conference room, and notify everyone of the time and place. 







Now you can take full advantage of Windows 95. 

New Microsoft Office was designed to work hand-in-hand with the Windows 3 95 
operating system and its simplified user interface. To make the most of 32-bit 
performance, long filenames, shortcuts, multitasking, and the Windows Explorer. 
Together, they make computing fundamentally easier and faster. They make it 
possible for you to spend less time computing, more time working effectively. 
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Cover Story: 


State of the Art 


SUPER 

CHIPS 



Heartthrobs 

byalanjoch’ * . . . . .... 

The next general ion of processors are guaranteed 
get your heart, and your computer, pumping. 

Chip Fashion. 171 

BY TOM R, HALFHILL AND JOHN MONTGOMERY ; 

You ain't seen nothing yet New multimedia 
chips, appearing in products next year, will 
power eye-popping graphics. 

CPU Scorecards. 179 

BY DICK FOUNTAIN AND TOM R. HALFHILL 

Technical details on nine next-generation 
chips, including three Intel challengers 
from AMD, Cyrix, and NexGen. 

Why the 615 Matters. 198 

BY LINLEY GWENNAP 

Here's our design for how IBM could build a 
PowerPC chip that runs xft6 software. 

Alternate Views of the 615—200 


Features 


HIGH-TECH SLEUTHING 

Kaboom, Inc... 48NA1 

BY CAREN D. POTTER 

Whether it's a factory explosion or James Dean's fatal 
car crash, the computer-toting detectives from Failure 
Analysis find out what went wrong. 

NETWORK MANAGEMENT 

Needle Hunting... 51 

BY PAUL KORZENIOWSKJ 
You can't tell the baseball players 
without a scorecard. And you can't find 
network users withoui a directory. 

X.5Q0: The Once and Future Answer—52 


GLOBAL COMMUNICATIONS 

Hyper-G Organizes the Web... 59 

BYUDO FLOHR 

This could be the next big thing on the Web: a new 
hypermedia architecture that makes it easier to find 
what you're looking for. 

Why the Web Won't Work—60 
SIMULATION 

Faking It, Then Making It... 66 

BY JOHN R. VACCA 

Simulation software helped design production flow in 
Siemens Solar's new dean room. 

Leam by Doing—72 





Global 

Groupware 

BY JON UDELL.203 

B YTE implements the 
virtual press room, a 
Web archive where 
companies can publish 
press releases and 
users can find out about 
the latest products, 

RFC 1597 Revisited—203 


News & Views 


PC PROCESSORS 

PG Expands PC Spectrum. 28 

Thought the first P6 systems would 
be big servers, did you? Many 
companies are actually preparing to 
ship desktop boxes first, some for 
less than $4000. 

NETWORK MANAGEMENT 

End Migration Headaches. ..30 

Upgrading from NetWare 3A to 
NetWare 4.x can be less painful with 
these NDS migration utilities. 

WINDOWS 95 A NO NETWORKS 

Still a Work in Progress. ...34 

Windows 95 brings benefits to 
network managers, but some of the 
best stuff is yet to come. 


DISPLAY TRENDS 

Flat Displays Squeeze 

Bulky CRTs____ 38 

Big screens, small space—coming 
soon to a desktop near you. 

COM MUN 1C ATI QMS 

Phone Lines Stymie 

V.34 Modems... 40 

That spiffy new V,34 modem may 
feel like a station wagon instead of a 
turbocharged racer, Here's why. 

OPERATING SYSTEMS 

Vendors Rally for 64-Bit Unix.,, ,47 

The list of backers is impressive, 
but we might not see the results of a 
new 64-bit Unix initiative for a 
couple years. 


SPECIAL REPORT 


OPERATING SYSTEMS 

Hot new developments in the software 
that runs the software 



Begins on page 77 

Smooth Operators....77 

OS Paradise .81 

Filling in Windows Blanks ....103 

Not That DOS ...313 

Sincere OS Flattery.119 

00 Meets OS.123 

And One for All ..131 

Crashing the Party. 


SECURITY 

Bank Robbers Go Electronic. 43 

Citibank admits it's been robbed, 
Bui the alleged crooks use PCs. 
not shotguns. 


PROGRAMMING 

CodeTalk: Watcom C/C++ 

Gets Visual... 47 

The new version of one of Rick 
Grehan's favorite 
compilers offers a 
much more visual 
development 
environment. 
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Reviews 



POWERPC SYSTEMS 

NT Roars on the 604. 209 

BY DAVE ROWELL 
Our tests of new 
systems from Austin 
Direct, IBM, and 
Motorola show that 
the PowerPC 604 
chip makes for a 
mean Windows NT workstation. 

Alpha Stays Ahead—210 

BUSINESS TOOLS 

Enterprise Database Managers. 213 

BY BARRY NANCE 

The latest versions of DB2/2, Oracle, and SQL Server 
are strong enough to support a business, but they differ 
in reliability and scalability. 

PERSONAL INFORMATION MANAGERS 

Organization Made Loud and Clear. 217 

BY JOHN MONTGOMERY 
NetManagc’s ECCO Pro 3.0 offers clever OLE 2.0 
integration and a compelling outline metaphor for the 
organizationally challenged. 


PROGRAMMING TOOLS 

Storming the Enterprise. 219 

BY STEVE GILLMOR 

Microsoft bolsters Visual Basic 4.0 with distributed- 
object technology and enhanced OLE automation. But, 
as our reviewer explains, not all objects are alike. 

POWER PROTECTION 

Sudden Darkness... 

BY REX BALDAZO, 

RICK GREHAN, AND 
DAVE ROWELL 
When the lights go 
out, which 

uninterruptible power 
supply is going to keep 
your network running? We test 31 UPS models to find 
the best. 

WORKGROUP SOFTWARE 

Software Roundup: Virtual Whiteboards. 233 

BY DAVID SEACHRIST 

Desktop-conferencing—whiteboarding—software is 
often a more viable solution than videoconferencing. 
BYTE and NSTL pick the best from seven Windows 
programs. 




Core Technologies 


CPUS 

PixelFlow: Scalable Image Processing. 249 

BY DICK POUNTAIN 

This new chip architecture takes an innovative 
approach to generating photo-realistic images. Here’s 
how this rapid Tenderer works. 


PROGRAMMING 

Windows NT Threads. 253 

BY SHASHI PRASAD 

A multithreaded application may actually run slower 
on an SMP machine than on its single-threaded 
equivalent. Here’s how to avoid that. 



WORKGROUP PRINTERS 

Lab Report: 

12 Network Printers 
Set the Pace . 238 

We test networked laser 
printers with fast engines, built- 
in Ethernet, large paper 
capacities, long life, and 
security features. 

16- to 20-ppm Printers—241 

30- to 32-ppm Printers—243 

Network-Printer-Management 
Software—244 

Honorable Mentions/Dubious 
Achievement—244 

How We Tested-245 

Roll Call—246 


OPERATING SYSTEMS 

Open(ing) VMS to Win32. 251 

BY MARK FENIELLO 

Adding Win32 support to Digital’s OS means good 
news for developers: They can build for both 
OpenVMS and NT machines. 


NETWORKS 

ATM with a Twist of LAN . .255 

BY REX BALDAZO 

ATM must interoperate with legacy systems, 
especially LANs. LAN Emulation might do 
the trick. 


READER SERVICE 

Editorial Index by Company 310 

Alphabetical Index to Advertisers 306 

Index to Advertisers by 

Product Category 308 

Inquiry Reply Cards: 122A, 304A 


Opinions 



NEW PRODUCTS 

What's New . 262 

Intel’s newest OverDrive, which is 
faster and less expensive than the 
company’s 
first Pentium 
OverDrive, is 
a bargain 
upgrade; 
askSam is now 
faster (thanks 
to new full- 
text indexing) 
and fuzzier; 
plus, a new 
Indigo 3-D workstation, reference 
works for OS/2 and Unix users, a 
router manager for WANs, and 
more new hardware and software. 


Pournelle: Digital 
Models . 257 

BY JERRY POURNELLE 
Jerry returns from SIGGRAPH. 
explores mountains 
of CD-ROMs and. 
yes, manages to find 
one more problem 
with Windows 95. 

Books and CD-ROMs: Battle 
of the Sexes, Part II . 49 

BY JOHN MONTGOMERY. 
EDMUND X. DEJESUS. AND 
JEFT MACCLAY 
The confusion of a digital 
culture, computer “minds,*’ and 
two CD-ROMs on getting back 
to nature. 


Commentary: Things to 
Come . 312 

BY TED NELSON 
The inventor of hypertext makes 
his forecasts on the future of 
computing and the human race. 

Editorial . 12 

BY RAPHAEL NEEDLEMAN 

Letters . 20 

Readers write about 
our anniversary 
edition. OS/2, RAD, 
the BYTE Web site, 
and more. 


BUYER'S GUIDE 271 

Mail Order 

Hardwarc/Soflware Showcase 
Buyer’s Mart 


PROGRAM LISTINGS 

FTP: ftp.byte.com 
From BIX: Join 

“listings/frombyte95” and select 
the appropriate subarea (i.e., 
“nov95.” 

From the BYTE BBS at 1200-9600 
bps: Dial (603) 924-9820 and 
follow the instructions at the 
prompt. 


THE BYTE WEB SITE 

http://www.byte.com 
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EVTEl Contents by Platform 


Index 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


P6 Closes in on RISC.28 

PC makers reveal their P6 plans. Some 
of the first systems based on Intef $ new 
CPU will bn workstation-class machines 
with desktop-PC prices. 

Microsoft Strengthens Windows 
Directory Services. **.**,.*.30 

Open Directory Services Interface will 
enable NT to interoperate with the direc¬ 
tories of NetWare and other systems. 

Still a Work in Progress.34 

Windows 95 hits some good network- 
manageraent capabilities, but there’s 
more to come. 

Code Talk: Wafcom C/C++ 

10,5 Gets Visual...47 

DOS and Windows developers who like 
Wmconf s tools will probably like this 
lulesl version even more. It now has visu¬ 
al application-building capabilities. 

Filling in Windows Blanks.103 

Windows 95 has some missing panes. 
Utilities cover those holes. 

Sincere OS Flattery__ 119 

Yon do most of your work under Win¬ 
dows, but sometimes you need to run that 
Mac graphics package. Du you need two 
computers? Not if you have a good 
emulator. 

00 Meets OS .,. 123 

An object-oriented operating system 
could mean data integration that makes 
today's dragging-and-dropping took 
downright barbaric. 

And One for All. 131 

If you're looking to build for platforms 
besides DOS and Windows* here's some 
good advice about techniques and tools. 

Why the CIS Matters*.*..198 

IBM won't say how this future PowerPC 
chip will run *86 software. So we come 
up with our own design. 

NT Roars on the 604_,..,209 

Our tests of three new PowerPC systems 
prove that ibe 6(14 CPU makes for a 
screaming NT machine. 

Enterprise Database 
Managers..**,,,...213 

What's the best relational database man* 
nger for your business—DB2/2* Oracle, 
or SQL Server? 

Organization Made Loud 

and Clear ***,**...217 

Using OLE 2.0 to link with other Win¬ 
dows applications, NetManage's ECCO 
Pro 3.0 goes beyond the PIM concept to 
become a complete desktop environment. 


Storming the Enterprise****.,.219 

Visual Basie 4.0 comes with tools for 
developing three-tier client/server appli¬ 
cations. 

Software Roundup: Virtual 
Whiteboards..—233 

Desktop-conferencing programs let 
networked and remote users edit shared 
documents, often from within Windows 
applications. We sort out seven. 

Open (ing] VMS to Win32.251 

No, it doesn't mean Word will soon be 
running under Open VMS, It means Open- 
VMS developers can also target NT 
machines. 

Rotiriielle: Digital Models.257 

Jerry tries to get through a column with- 
out having to chronicle another Win 95 
problem, but alas... 


OS/2 


Code Talk: Watcom C/C++ 

10,5 Gets Visual..........47 

You can use Watcanfs development kit 
to build OS/2 applications. The job 
should he easier now that it has Visual 
Basic-like programming tools. 

DS Paradise.,,.... 

How OS/2 stacks up against the other 
32-bii systems. 

Sincere OS Flattery .119 

How does IBM get OS/2 lo show a 
Windows program running on the OS/2 
desktop? Tricks of emulation. 

00 Meets OS...123 

You can think of OS/2 Warp us object- 
oriented, but it could really be an UG 
operating system if it inherits qualities 
from Teligent's CommonPomt, 

Enterprise Database 
Managers..*.*,*.**_*.*.. 213 

We stress-test IBM 's DB2/2 for OS/2. 
When it dies, it dies gracefully. 


MACINTOSH 


CPU Scorecards,..........179 

Wonder what the PowerMac* of neat year 
wilt be like? For one thing, they’ll have u 
64-bit CPU, See the technical description 
of the FowerPC620 chip for a glimpse 
into the Mac* of 

Sincere 0$ Flattery .. 119 

Sometimes you might have to run 
Windows software. Do you need a Win¬ 
dows PC? No Way. You've got emulation. 

And One for All..*.131 

Tools and techniques for developing 
software for the Mac, Windows, NT, and 
Unix, 



Vendors Rally for 64-bit Unix.. . 47 

A grand group of vendors has endowed a 
common 64-bit Unix API, But that's the 
easy part. 

Not That DOS.******.113 

Think of these distributed operating 
systems as Unix++, They're gradually 
emerging from the lab*. Plan 9 and 
Spring are here now. 

Sincere OS Battery.119 

SunSoft's Wabi—which lets Unix ma¬ 
chines run Windows programs—is a 
prime example of emulation technology. 

CPU Scorecards.***.****,*.,*..179 

SPECtni-burning chips from Hewlett- 
Packard, Digital, Sun, and others could be 
the brains of your next workstation. Here 
are the details on next-generation CPUs, 


NETWORKS 


End Migration Headaches.30 

Ugrading from NetWare 3.x to 4,1 can 
induce migraines. A dose of these new 
migration tools can stop the pain. 

Still a Work in Progress ........ 34 


Windows 95 comes with some decent net¬ 
work-management capabilities. But you 
might want to hold off on upgrading be 
SI cause some important pieces arc missing. 

Needle Hunting..51 

A network is like a haystack. Directory 
services are supposed to help you rind the 
needles. But do they? 

Hyper-G Organizes the Web ..,.59 

A new by permed ia-snuvy architecture 
could help make lhe Web a belter place 
for information publishing and finding 

Not r/iflf DOS......113 

Researchers are making progress on 
distributed operating systems, designed lo 
lake advantage of today’s net working 
infrastructure. 

00 Meets as .. .,123 

Imagine being able to reach across the 
wires and snag that chart you need from 
Sally's system a thousand miles awuy. 

The BYTE Network Project: 

Global Groupware....203 

We build two Web applications that 
showcase hath public and private net¬ 
working. Read all about BYTE's virtual 
press room. 

Sudden Darkness.. 2 2 7 

When lightning strikes, you'd better have 
juice. We test 31 uninterruptible power 
supplies designed lo keep your network 
running. 

Lab Report: 12 Network 
Printers Set the Pace...238 

Looking to hang some faster printers off 
your network? Cheek the results of our 
testing lo Find out which one is right for 
your LAN, 


Agents ...,.*103 

ATM ..***255 

C/C++ .47* 131 

CD-ROM.49, 257 

Chips .28* 169. 171, 179, 

193, 200. 209, 249 

Conferencing .233 

Databases .113. 2 L 3 p 217 

Display technology.... 33 

Emulation ...119, 193, 255 

Graphics ...59, 171, 249 

Groupware ..203* 233 

HTML .59, 203 
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Optical's Cookin' 


INTRODUCING THE PINNACLE APEX 4.6 GB' OPTICAL HARD DRIVE 


THE BIGGEST BREAKTHROUGH IN STORAGE 


The only two advantages magnetic hard drives held over 
optical drives have now been eliminated. In both price and 
performance, the new Pinnacle Apex 4.6 GB is the first optical 
drive to totally cook magnetic hard drives. 

• Faster than average hard drive (throughput 6 MB/sec max) 

• Less expensive than hard drives of equal size 

• Enormous 4.6 Gigabyte capacity per disk 

• Unlimited capacity - just add another disk 

• Direct Overwrite media (one-pass write) 

• Greater reliability and durability than hard drives 

• Removable disks allow easy portability and security 


these things? Because up until now, 
we’ve never had an alternative that 
offered the speed, price and capacity 
of the Pinnacle Apex 4.6 GB optical 
drive. The Apex signals the dawn of 
a new era in computer storage 


DESIGNED FOR ALL YOUR STORAGE NEEDS 


The Apex's combination of high capacity, impressive speed 
and removable/portable media make it the ideal storage 
device for a broad range of applications: 

• General Data Storage • Graphics/Desktop Publishing 

• Digital Video • Digital Audio • Data Archiving 




THE CROSSOVER IN STORAGE TECHNOLOGY 


"Barbecue Bill" Blum 
President & CEO 


To order or for a dealer near you call: 

1-800-553-7070 


PINNACLE'S 
COOKIN' 

iiry Card (RESELLI 
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E OPTICAL STORAGE C O M P A N 

Tel: 714-789-3000 Fox: 714-789-3150 

CompuServe: 70534,3026 


We’ve always known that some day optical drives would 
replace magnetic hard drive technology in the computer indus¬ 
try. Simply put: optics are superior to magnetics. The numerous 
limitations of hard drives make this fact obvious. Hard drives 
crash, they're a pain to move around, they fill up too quickly, 
and you constantly have to back them up.... So why do we buy 


No matter what your application, the Apex's recipe of price- 
performance, removability, and reliability make it the obvious 
choice over magnetic hard drives. With its removable disks, it's 
the last storage system you’ll ever need to buy - the 
revolutionary Pinnacle Apex 4.6 GB optical hard drive. 
Now that we've whetted your appetite, satisfy your 
hunger for storage with the hottest drive ever. 














“/ could make bet ter decisions if information were 
presented in a more stimulating way.” 


























Introducing the first 
RISC-based PCs with the power 
to bring data to life - so you can 
make better decisions faster. 



a.k.a. The IBM Personal Computer Power Series 

Super Client 


Having the right information is 
one thing. Being able to make the 
most sense of it is quite another. 

Enter the new Personal 
Computer Power Series" Super 
Clients, performing with the fast 
and powerful PowerPC" 604 RISC 
processor and Sensory Suite" 
software. These new systems are 
designed to optimize multimedia 
applications that give information 
more impact and more drama. 

Power Series systems also offer 


• Poivcrl’C 604 processor (100, 120 or 133MHz) 

• Choice r/ 32-bit operating systems 

• 16MB - 192MB BAM • Up to 5GB storage 

• Multimedia - SoftMPEG and SoftMIDl 

• Quad-speed CD-ROM • 3-year warranty ' 

• New sharper, brighter color monitor 


you a choice of advanced 32-bit 
operating systems, such as OS/2® 
Warp Connect,’ AIX,* Windows NT" 
and Solaris.®’ So they can do 
more than help you just 
exist in a client/server world. 

They can help you thrive. 


To find out more about the new 
Personal Computer Power Series, 
visit our web site at http://www. 
austin.ibm.com/powrinfo.html or 
give us a call at 1 800 IBM-4FAX 2 
and enter #8143643. 

We’ll show you one more reason 
why there is a difference." 



'When available 2 r> Canada call 1800 466-32991 enter 4522S and 45226 3 IBM's Statement of Limited Warranty rs available by calling 1800 772-2227 IBM, OS/2 and AIX are regstered trademarks and Power Senes. PowerPC Sensory 
Suite and ’There ra a difference’ are trademarks of International Business Machnes Corporator Al other company and/or product names are trademarks or registered trademarks of their respective companies © 1995 6M Corporation 





























EDITORIAL 


Raphael Needleman 


The Ultimate Operating System? 



It takes more 
than a zillion- 
dollar marketing 
budget to build 
the perfect 
operating system 


I spent August 24 at Lhe beautiful Microsoft campus in 
Redmond, Washington, The weather was ideal for the 
launch of Windows 95; the clouds did a perfect imitation 
of the background graphic on the Windows 95 carton. 
Five hundred journalists and I gave up our smug altitude 
for a few hours to sit in the de facto cheering section at an 
event that reminded many of us more of a fashion show 
than a computer product launch. 

At one point, I had to restrain myself from leaping up 
in the middle of the hype and screaming, “Listen to me! 
It’s just an OS upgrade! GET A LIFE!” Later, however, 
I found myself strangely caught up in the act, laughing at 
Jay Leno’s faux-Luddite act and actually applauding 
when the big tent wail was dropped to reveal the bleach¬ 
ers full of color-coordinated Windows programmers. 

It didn't Lake me long to come to my senses again, 
fortunately. All the fancy positioning and expensive mar¬ 
keting canT mask the more important question of Lhe 
Windows 95 release: How will it really impact the way 
people work? Because if s the product, not the posture, 
that will ultimately make the difference. 

Will Win 95 take the world by storm, bringing a new 
class of users to technology? Or will the remnants of 
DOS that remain in Lhe product push people to more 
carefully consider die Mac, which has had, as Apple is 
happy to remind us, a Trashcan icon for 10 years al¬ 
ready? Or worse, will the W in 95 hoopla and the emas¬ 
culated Rolling Slones “Start Me Up” commercial (the 
words “ You make a grown man cry” having been re¬ 
moved from the lyrics) backfire on Microsoft the way 
the nuns-with-beepers ads submarined OS/2? 

! have to admit that 1 like Win 95. Tve been using it for 
several months, and it's pretty good for a major upgrade. 
But there’s a lot of stuff I miss in this OS. 1 wish I could 
take the elements I like from all the OSes available and 
build my own. Component technology doesn’t quite of¬ 
fer me that flexibility yet. But if it did, here’s what Td do: 

The kernel. Oh please, let me dump this ancient half- 
DOS system and build something more tight, more cross¬ 


platform, more robust. Like Windows NT. 

User interface. People think I’m a Windows bigot, 
but that’s just because l like to use a lot of different ap¬ 
plications, and Windows has more than anybody else. 
Actually, fd trade it in for pans of the Mac OS in a heart¬ 
beat. The Mac’s user interface is better integrated into the 
OS itself, more consistent, and easier to teach. 

Sise, Why do I need 40 MB of hard disk space and 
16 MB of RAM for a single-processor, single-user OS? 
Tve seen faster, smaller, and equally graphical OSes that, 
theoretically, could do everything 1 need, GeoWorks and 
QNX come to mind. 

Net workability. My OS should be able to easily hop 
onto and off the Internet, a Novell LAN, and wireless 
services. I like Win 95’s capabilities in this arena, but 
the Mac and OS/2 also do well here. 

Mtilti-everyUiing. I w r ant flexibility. That means an OS 
architecture that scales from the address book on my per¬ 
sonal digital assistant (PDA) up to a big database server, 
1 want my OS to support multiple processors (which NT 
and big-iron systems like VMS do). 1 want it to be mul¬ 
tithreaded and multitasking (NT, OS/2* Win 95), so back¬ 
ground processes don’t bottleneck niy whole system. 1 
want it multiuser (Unix), so I can distribute some of my 
applications without requiring a full-power computer at 
each seat. Finally, it has to he multi platform, so I’m not 
locked into Intel, Motorola, or any other chip architecture. 

Object-oriented. Object-oriented OSes (OOOSes; 
great acronym, isn’t it?) make for better data sharing 
among applications and, thanks to reusable components, 
easier applications development. This last bit is important 
because it makes programming less expensive, and when 
you spend less money on that, you can spend more on 
testing and reliability. The best OOOS we’ve seen here is 
NextStep, although the Newton’s OS also scores well. 

The ideal OS, of course, doesn’t exist. But to see how 
close we are to OS nirvana, check out our Special Report, 
which begins on page 73. 

And in the meantime, be thankful that there is no per¬ 
fect OS. It means your job as a technologist is safe, as is 
mine. For now, at least. ■ 



Raphael Needleman, Editor in Chief 
(rafe@welLcom) 
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PLUS: 

• 810MB HDD 

• 256K CACHE 

• 14.4 FAX/MOOEM 

• WINDOWS' 95 

• 1MB VIDEO MEMORY 

• TWO TYPE II OR ONE 
TYPE III PCMCIA SLOTS 

• EMBEDDED TRACK- 
POINT POINTING 
DEVICE (OPTIONAL 
TRACKBALL OR 
TOUCHPAD) 

• PARALLEL, SERIAL 
AND PS/2 PORTS 


WrnBook 




OTHER MODELS AVAILABLE 


T he 17-a ward-winning WinBook XP goes 
Pentium ! Introducing the WinBook XP5 
—with the features you want in the highest 
quality, best value notebook. At *2999, you get 
an amazing list of standard features including: 
75MHz Intel* Pentium processor, lithium 
batteries, 10.4" TFT active matrix screen, 
16MB RAM, an 810 MB hard drive, and more. 

Great values on options begin with a quad- 
speed CD-ROM docking station, external 
CD-ROM drive, stereo sound, integrated touch- 
pad or trackball, and 3-year extended limited 
warranty package. Call today about our $2999 
offer or for information on our other models. 


CD-ROM VALUES 


DOCKING STATION 
with 4x CD-ROM 

$ 399 

• INCLUDES QUAD-SPEED CDROM 
DRIVE, TWO EXPANSION SLOTS 
AND DRIVE BAYS (ONE EXPANSION SLOT AND DRIVE 
BAY REMAINING WITH CDRQM INSTALLED) 

» BUILT-IN PARALLEL, SERIAL, PS/2 MOUSE. KEYBOARD 
AND VGA PORTS 



EXTERNAL CD-ROM with SCSI adopter 



$ 199 


► INCLUDES HEADPHONES. SCSI 
ADAPTER, AC ADAPTER, PCMCIA 
CARD AND CARRYING CASE 


Circle U.0 on Inquiry Card. 


WinBook 


COMPUTER CORPORATION 

a subsidiary of Micro Electronics. Inc 


CALL US TODAY, TOLL-FREE 

1 - 800 - 293-1639 

Monday-Friday, 8am-9pm ESI • Saturday, 9am-4pm 


Use your VISA, Discover Card, MasterCard, personal check or P.O. 
with credit approvaL US. sales only. 30-day unconditional money-back 
guarantee from date of purchase. 

©1986 Mn&xfc Campon Coqnartm M ntfm ftjsrwl ISf&w 5 a pagaerw teorm a) ttau clscfcncs, 
kt Ptrtwn * j buksTHTt ol tv Mb! Corprtim W-tfcwsB 95*9 nq enrol I'atonrt cl Uicttntf ‘Goipcnhan. 
Mi ijtw tnftnt»} «i luamru nt pops* ot net nsottit* cctpcrucns All p»«4 wl ueuicncns 

ve suttso ro change tMtioit ^eoce or outgehen rot nciwfe slippy 









































What If You’d Had A Tip 


To Bet It All On Secretariat? 


The Kentucky Derby. The Preakness. The Belmont Stakes. The first horse 


in 25 years to sweep the Triple Crown. If you’d only known. Well, know 


this: Advanced Micro Devices is the world’s second-largest producer of 


microprocessors. For 26 years, we’ve delivered premium performance 


without a premium price. And now AMD is launching the next generation 


K86 Superscalar'" 



family of Microsoft Windows* compatible micro¬ 


processors. This technology will dramatically change the nature of competition 


in the PC industry. Innovation like that could bring you 


quite a payoff 


If It’s a good Idea. If It makes a difference. Run with It. 
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Samtron's 17" monitors offer pictures so crisp, so clear, they 
truly provide a window to your mind's eye. Winner of Byte 
Magazine's Best Monitor Overall for Image Quality award praised 
by Windows Magazine (“You’ll Like What You See'’) and highly 
recommended by PC Digest & Ratings Report , Samtron’s 17" 
monitors offer flicker-free resolution, sharp edge-to-edge focus 
and energy-saving features perfect for the home or office. 

And they just got better. Our next generation of 17 11 monitors, 
the SC-728FXL and SC-726GXL, feature digital on-screen 
controls, ergonomics and 15.7" viewable, flat-square screen 


displays with fine dot pitch. Plus; they’re both Plug & Play 
compatible making them ideal for use with Windows 95, In 
addition, both models offer Dynamic Focus for maximum clarity, 
INVAR Shadow Masking for increased brightness with less 
distortion and a ClearScreen Coating™ which reduces screen glare, 
eyestrain and fatigue. All this, and a limited 3-year warranty, at 
pleasantly competitive prices. 

For more information on these models and our full line of 14" 15" 
and 20" high-quality monitors, contact Samtron today. We’D open 
up a w indow' of possibilities, and give your mind's eye a better view. 


SAMTRON, 18600 Broad wick Street. Rancho Dominguez. CA 90220 

PHONE: { 310 ) 537 - 7000 , FAX: (3101 537 - 1055 . TECHNICAL SUPPORT: (800) SAMTRON 

The EPA [nirinF Star uinUuiti Uuuu nut i uMiiumr EPA criilciUHtiixit of any iKwMi lb soivill All product jiatr**aw iradema&s cir qhuir 
nspKlivG rrm[mniE5. ©1995 $ANl TRClPj, ClsrStreKi Ccislinu 4U a Iralanark Qt Sarntran Ttajpliji mage CDiaiesy BAGfl TsciwxilgfpK;, 



Circle 94 on Inquiry Card (RESELLERS: 95), 
























Introducing The 


Gateway 2000 Solo 


Portable Multimedia P 
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Ufe is an adventure . Packed with twists and turns because you never lake the 
beaten path. You need a computer that’s up for the ride, but won’t weigh you 

GATEWW2000 down. It’s time to go solo. 

SOLO The Q atewa y 2000 SoIo ,w PC is your ultimate Microsoft® Windows® 95 
portable. Priced from $3,499, this Pentium® processor-based multimedia portable melds our famous values with 
cutting-edge technology. The Gateway 2000 Solo PC is outfitted to be your primary computer, and starting at only 
5.6-pounds,* ready to roll through even the most rugged computer terrain. 

It's full-featured and will be your companion on every junket, from the rugged outback to the urban jungle. 
Choose your model with a 75MHz. or 90MHz Pentium processor. All Gateway Solo models have a removable 
hard drive, minimum 8MB RAM. modular bay for 3.5-inch floppy or CD-ROM drive, full-sized keyboard with 
Windows 95 keys, and either MS Office 95, Professional Edition or MS Works 95. 

And because the most scenic panoramas don’t include outlets, you’ll get a high-capacity lithium battery for 
hours of computing power. It’ll just be you and your Gateway Solo portable PC traversing the globe. Everything 
you need, right at your fingertips. And when you’re called back to home base, its optional docking bar allows easy 
connection to a host of external gear including a monitor, keyboard and printer. 

What’s keeping you tied to the office? Multimedia is no longer relegated to desktop computers. With this 
portable’s large active matrix color display, modular CD-ROM drive, integrated stereo speakers and microphone 
you get multimedia wherever your travels take you. 

All portables from Gateway 2000® are built rock-solid with quality in mind. We know that occasionally a pothole 
appears on life’s highway, so every Gateway portable comes with 24-hour, seven-day-a-week technical support. 

So the next time you hear the call of the wild, go solo! Call Gateway 2000 today for more information! 

♦Configuration includes 540MB Hard Drive. SVGA Active Malm Color Display and Option Bay Cover. 
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“You've gr>/ a friend in the business ."® 
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610 Gateway Drive • P O. Box 2000 • N. Sioux Citv, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 • 

Fax 605-232-2023 • FaxBack 800-8464526 Component Add-On Sales 800-846-2080 • Sales Hours: 7am-l0pm Weekdays, 

This device has not been approved by the Federal Communications Commission. This device is not, and may not be, 
offered for sale or lease, or sold nr leased until the approval of the FCC has been obtained. 

©1995 Gateway 2000, Inc. Gateway 2000. black-and-white spot design, “G" logo and "‘You’ve got a friend in the buancss’ slogan arc registered trademarks, and 
LZ Pad and Gateway 2000 Solo is a trademark of Gateway 2000. Inc. The lute! Inside Logo, Intel and Pentium are registered trademarks of Intel Corporation 
All other brands and product names are trademarks or registered trademarks of their respective cumpames. All prices and conliguratwfls are subject to change 
without notice or obligation. Prices do not include shipping of ^phcable sales tax. 














-,'v (fi 








LETTERS 


Happy Anniversary 

Being a BYTE reader since way back 20 
years ago, J had a sort of special feeling 
going over your anniversary edition (Sep¬ 
tember)—not the least of which was notic¬ 
ing I’m 20 years older and still banging 
away on a computer keyboard. Twenty 
years is a heck of a long time. Far more 
than any other magazine, you have pio¬ 
neered this industry. BYTE has a place of 
its own somewhere along with the Apple U 
and Turbo Pascal. 

Gus J. Grubba 
gits @ sgtg rubhtt. com 

Reading your anniversary articles was a 
trip down memory lane. I have used or 
owned many of the computers you men¬ 
tioned. I have special praise lor the Radio 
Shack Model 100, since it is now the heart 
and brain of my lawn-watering system. 
However, it does not use the Z80 CPU as 
mentioned in your article “Top 20 Small 
Systems. 1 ' Many other Tandy machines 
were driven by the Z80, but the soul of 
the Model 100 was the 80C85. 

Richard Poitras 
Missoula, Montana 
pmtrcts®montima. com 

The Model / 00 did indeed use an S0CS5 , 
clocked at a blazing 2.4 MHz . We regret 
the error. — Eds. 

The “20 Spectacular Failures' 1 piece lacked 
one product worthy of inclusion—Mi¬ 
crosoft Bob, What an oversized piece of 
dreck. I also expected to see somewhere in 
the section at least one entry regarding the 
Heathkit computers, A lot of us cut our 
eyeteeth on H-Ss. You guys really seem 
to have a blind spot regarding the Heath 
company, as 1 pointed out the last time 
you did this type of historic review. Pm a 
big pop-up reminder in your database so 
you don't leave them out again! 

Welbrey A. Hill 
hillw @ 'Jreetwtfiu. edit 

I am dismayed at the complete avoidance 
in your anniversary issue of any mention of 
OS/2, either in the “Most Important Soft¬ 
ware Products” article or in “The 10 Most 
Important Programs of Today” sidebar. 

OS/2 2. J was a revolutionary milestone 
in personal computing. The first real al¬ 
ternative to the MS-DOS/Windows 3.x 
combination, IBM's OS offered unparal¬ 
leled backward compatibility. The DOS 
sessions were fast, protected, and individ¬ 


ually customizable without having to re¬ 
boot. OS/2 ran Windows software as well 
as native Windows seamlessly on the OS/2 
desktop—an accomplishment Microsoft 
felt was impossible. Flat memory model, 
true preemptive multitasking (even with 
legacy software), unheard-of backward 
compatibility, object-oriented desktop, and 
a vision for the future make OS/2 a revo¬ 
lutionary product. 

As Windows 95 falters from over-mar¬ 
keting and the usual bugs, OS/2 Warp be¬ 
comes even more attractive as an alterna¬ 
tive to Microsoft's offerings, 

Tom Robeson 
drtom@infi.net 

Thanks for your stimulating list of error 
messages in the twentieth-anniversary is¬ 
sue. From 1983 to 1990, I worked as a 
freelance writer 
and used Acorn 
Computers (6502- 
based). The last of 
these machines 
died with a single 
intelligible phrase 
amongst all the 
garbage on the 
screen: “Klaatu 
Barada Nikto,” 
which you may re¬ 
member from the science-fiction classic 
The Day the Earth Stood Still. 

Gram Nightingale 
Oxford , England 
100256.1361 ® compuserve.com 


Congratulations on the September issue. 
I can't, however, understand why you 
place three versions of the Apple Macin¬ 
tosh among the top 20 small systems and 
leave out the Commodore 64. The C-64 
was a quantum leap when it appeared and 
was probably the best-selling computer of 
all time. 

On another note, I have every BYTE 
since the January 1982 edition. Any chance 
these will ever come out on CD-ROM? 

Eduardo Chaves 
Campinas, Sao Paolo , Brazil 
cha ves ® tu ring, unicamp, hr 

We will add your votes for Commo¬ 
dore's 64 and Amiga in the growing bin 
of "How could you leave out such-and- 
such ? ” letters. Regarding back issues ; 
we do have a BYTE CD-ROM that goes 
back five years . You can order one by 
calling (800) 924-6621 or faxing (609) 


426-5592 . You can also scan our 
archives on our Web page (http:ffwww 
.byfie.com) or our FTP site 
(ftp. byte , com)—Eds. 


RADical Approach 

I just finished reading “The End of Pro¬ 
gramming” (August), The main problem 
I’ve experienced in using rapid applica¬ 
tion development (RAD) is getting all the 
necessary design specifications from the 
full spectrum of clients who will use the 
new system. We solicited client input from 
the very start of our project, but as more 
and more clients use the actual production 
system, we 1 re finding many needed re¬ 
finements. And we've been getting feed¬ 
back from some clients who say they have 
trouble adjusting to these constant refine¬ 
ments. In order for RAD to work, you need 
a client base that is willing to provide de¬ 
velopers with feedback on the system and 
be flexible enough to use a continually re¬ 
fined system. Without this client partici¬ 
pation, RAD isn't very effective, 

Anthony W. Hanson 
chanson @ ha! l yon . com 


BYTE Network Project 

In his “Web Search” article (September), 
Jon Udell talks about freeWAIS (the NT 
port of it) and says that “since multiple 
search terms combine with OR , , . you 
depend on the selective power of a single 
term ” This is only partly right: WA1S pro¬ 
duces a ranking of result documents where 
the first entries fit the query belter and the 
later entries don’t fit it as well. Thus, you 
will find documents containing all search 
terms near the beginning of the ranking 
list, and documents containing few search 
terms near die end. In fact, if you access a 
WAJS server using a WAIS client, you 
will find that, in addition to the document 
title, you get a score indicating the match 
between the document and the query. 

I would also like to direct your atten¬ 
tion to freeWAIS-sf (sf = structured fields). 
It improves somewhat upon the standard 
indexing and retrieval functions of free¬ 
WAIS. A very important improvement of 

We want to hear from you. Address correspon¬ 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough f NH 03458; or you 
can send E-mail via the Internet or BIX to edi¬ 
tors® bix.com. Letters may be edited. 
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Introducing the 


EXB-8700, the comptete 


and affordable high-capacity 


alternative to ODS-2, 


Each day T an irreplaceable data stream flows through your company. And each night it's backed up 
Until your storage system runs out of room. And you begin a life of quiet desperation. * Never again, 
you say And if you choose Exabyte's new EXB-8700, you T ll be right. Because its more than just an 
8mm tape drive; ifs now an affordable alternative to DDS-2 for the smaller PC LAN environment. 

The EXB-8700 holds 14 gigabytes of data with a transfer rate of 60 megabytes per minute.* 
Compatibility with over one million existing 8mm devices and ease of upward migration instill 
confidence that competitive technologies can T t equal. • Beyond its superior technology the 
EXB-87QG comes with an unprecedented bundle of hardware, software and accessories. In fact, ifs 
a turnkey system with everything you need, including a host adapter, SCSI utilities, and our CD-ROM 
with popular software from Arcada, Cheyenne and Palindrome. Your choice. And all at no additional 
cost, an industry first * So call us at 1-800-EXABYTE. We’ll show you how 8mm technology ^ 
can increase your storage capacity, as well as your peace of mind. EXAIMTE*^ 


*2:1 compression «i IMS Exabyte Corporation. Exabyte is b bjgtelerwi trademark of Exabyte Corporation. Exabyte Corporation, 1686 3Btfi Streal. Boulder, Colorado 80801 USA, Ftione 1 -BOO-EXABYTE, 


Circle 74 on Inquiry Card {RESELLERS: 75). 










Hum iJuawtl 


SECOND EDITION 


BtdHsteBock/CD-ROM 
Package includes: 
1 400 Reviews of CD-ROM titles 
'Demos and Samples of 
CD-ROM Applications, such as: 
BfederbtMs KMPixStu&o, 
Game Tech's Quarantine 
and Knowledge 
Adventate's Discoverers 


Everything You 
Always Wanted 
To Know About 
CD-ROM and More! 


Visual Basic 

nuts 

-BOLTS 

Experienced 

Programme 


BYTE Guide to CD-ROM, Second Edition 
by Michael Nadeau 
Includes One CD-ROM Disc 
$39.95 USA 
ISBN: 0-07-882104-5 

Now Fully Revised & Expanded! 

This Exclusive 
Book/CD-ROM Package Includes 
• CD-ROM Buyer's Guide with Over 
400 Reviews of CD-ROM Titles 
* Demos & Samples of CD-ROM Applications 

Part buyer's guide, part standards guide, 
and part trouble-shooter, the BYTE Guide to 
CD-ROM, Second Edition discusses all 
aspects of this burgeoning technology so 
you can take full advantage. 


Visual Basic Nuts& Bolts: For 
Experienced Programmers 
by Gary Cornell and Troy Strain 
$24.95 USA 
ISBN: 0-07-882141-X 


Visual FoxPro Programming Basic 
by Tom Steams and Leonard Stearns 
$24.95 USA 
ISBN: 0-07-882092-8 


The Programmer's Job Handbook: The 

Skills You Need to Stay Ahead in the '90s 

by Eugene Wang 

$24.95 USA 

ISBN: 0-07-882137-1 


O 5 B O R N E HS Available now at your local book and computer stores or call 1-800-822-8158. 

Use your American Express, VISA, Discover, or MasterCard. 


KEY=SF65BYL 
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ARIZONA 

Tempt 

Computer library 
PH: 602-820-04-58 

CALIFORNIA 

Capitofa 

Capitals Book Cafe 
PH: 408-462-4415 
FAX:408-462-2536 

Cupertino 

A Clean Well Lighted Plane 
PH: 408-255-7605 

Stacey's Professional 
Bookstore 
PH: 408-253-7521 
FAX: 408-253-5861 

Irvine 

Irvine Set-Tech Books 
PH;714-733-1002 
FAX; 714-733-0122 

Los Angeles 

DPAMP Technical Books 
PH; 800-464-4322 
FAX; 213-464-0977 

Menlo Pori; 

Kepler's Books & 

Magazines 

PH: 415-324-4321 

Mountain View 
Tower Books 
PH; 415-941-7300 

Pda Aka 

Stacey's Professional 
Bookstore 
PH: 415-326-0681 
FAX: 415-326-0693 

Sacramento 
Tower Books 
2538 Watt Avenue 
PH: 916-481-6600 

Stfjj Diego 

San Diego Technical 
Book, Inc. 

PH:800-346-0071 
FAX: 619-279-5088 

ionjose 

Computer Literacy 
Bookshops 
PH: 408-435-1118 
EMAIL: rnfa@d hooks.com 

Son Luis Obispo 
El Corral Bookstore 
CAL Poly SLO 
PH; 805-756-1101 
FAX;805-756-5351 

Santo Barbara 
Earthling Bookshop 
PH: 805-965-0926 

Stanford 

Stanford Bookstore 
Stanford University 
PH;800-513-2670 

COLORADO 
Boulder 
BibltoTek 
PH;303-443-7037 

(dorado Springs 
McKinzey-White 
Booksellers 
PH; 719-590-1700 
FAX; 719-531-7631 


Denver 

AurariaBook Center 
PH: 303-556-3230 

Tattered Cover Bookstore 
PH:303-322-7727 

Englewood 
Softpro Books 
PH:303-740-7751 
FAX; 303-740-8152 

DELAWARE 

jYftvfiA 

University Bookstore 
University of Delaware 
PH; 302-831-2637 

GEORGIA 

Atlanta 

Engineers Bookstore 
PH; 404-221 1669 
FAX; 404-221-1119 

HAWAII 

Homtutu 

Honolulu Book Shops 
PH: 808-536-9512 
FAX; 808-538-7580 

IDAHO 

.Moscow 

University of Idaho 
Bookstore 
University of Idaho 
PH: 208-885-6469 

IOWA 

A/nes 

Iowa state University 
Book Store 
PH; 515-294-5684 
FAX: 515-294-5669 

MARYLAND 

College Park 
University Book Center 
University of Maryla nd 
PH: 301-314-7555 
FAX:3D1-403-8326 

MASSACHUSETTS 

Boston 

Waterctone's Booksellers 
PH: 6174359-7300 
FAX: 617-437-0997 

Cambridge 

Harvard/Go-Qperative 

Society 

PH; 617-499-2000 
FAX; 617-868-7038 

Wordsworth Books 
PH; 617-498-0080 
FAX;617-354-4674 

Worcester 

Tatnuck Bookseller/ 
Databooks 
PH:800-642-6657 
FAX: 508-756-9425 

MINNESOTA 

Minneapolis 
Batter's Bocks 
PH:612-339-4922 
PH:8OO-626-1049 
FAX; 612-339-6134 
EMAIL; 

tombattert^aoLcom 
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NEBRASKA 

Lincoln 

Nebraska Bookstore 
PH: 4D2-476-0111 
FAX: 402-47643111 

NEW JERSEY 

Newark 

Newark Book Center 
PH:201-642-7956 
FAX: 201-642-3345 

Princeton 

Princeton University Store 
PH; 609-921-8500 
FAX: 609-924-9651 

NEW YORK 

Bfmdeli 

Village Green Bookstore 
PH:716-827-5895 
FAX: 716-827-5898 

Fairpon 

Village Green Bookstore 
PH: 716-425-7950 
FAX: 716-425-4968 

New York 

Barn es &■ Noble f2D0 
PH: 212-80743099 

Classic Bookstore 
PH: 212-466-0668 
FAX: 212-466-0363 

Computer BookWorks 
PH: 212-385-1616 
FAX: 212-385-8193 

McGraw-Hill Bookstore 
PH: 212-512-4100 
FAX: 212-512-4105 

Tower Books 
PH:212-228-510Q 
FAX: 212-228-5338 

Rochester 

Total Information Jnc 
PH:716-254-0628 
FAX: 716-254-0153 

World Wide News 
PH: 716-546-7146 

NORTH CAROLINA 

Chapel HiH 

Bull's Head Bookshop 
PH: 919-962 5060 
FAX: 919-962-7392 

OHIO 

Cincinnati 

University of Cincinnati 

Bookstore 

PH: 513-556-1800 

FAX: 513-556-5555 

Dayton 
Books & Co. 

PH:513-298-6540 
FAX; 513-298-7895 

Wilkies South 
PH:513-434-8821 

feflf 

Kent State University 
Bookstore 
PH: 216-672-2762 
FAX: 216-672-3758 






Uma 

fleadmore's Hallmark 
2100 Harding Hwy 
PH;4T9-229-2601 

OREGON 
Beaverton 
Book Vault 
PH:503-646-8119 
FAX: 503-646-4459 

Corvallis 

Oregon State University 
Bookstore 
PH:503 737-4323 
FAX: 503-737-3395 

Portland 

Portland Stare Bookstore 
PH: 503-226-2631 
FAX: 503-725-3800 

Tower Books 
PH: 503-253-3116 
FAX: 503-253-4189 

PENNSYLVANIA 

Edwardsviife 
Village Green Bookstore 
PH:717-283-9340 
FAX: 717-283-9367 

King of Prussia 
6ene3 Books, Inc. 

PH:610-265-6210 
FAX; 610-265-6260 
EMAIL; 

genesl@netaKS.com 

Philadelphia 
Tower Boo ks 
PH; 215-925-9909 
FAX: 215-923-5969 

Pittsburgh 
Carnegie Mellon 
University Shoppe 
PH;412-268-2966 
FAX: 412-268-5592 

West Chester 
Chester County Book 
Company 
PH; 610-696-1661 
FAX; 610-429-9006 

TENNES5EE 

Knoxville 

University Book & 

Supply Store 
University ofTennessee 
PH:615-974-1049 

TEXAS 

Arfmgton 

University Bookstore 
University oflenas 
Arlington 
PH; 817-273-2785 

Mas 

Majors Scientific Books 
PH: 214-631-4478 


0 O 

\ 

Denton i 

University Bookstore 
University of North Teas 
f*tt:S17-565-2592 

Houston 

Major's Scientific Books 
PH: 713-522-1361 
FAX: 711-524-5860 

VIRGINIA 

Blacksburg 
Volume II Bookstore, 

Virginia Tech 
PH: 703-231-5991 
FAX: 703-231-7786 

WASHINGTON 

Bellevue 
Tower Books 
PH;206-451-1110 
FAX:206-454-0453 

Bellingham 
Students Cooperative 
PH;206-650-3958 

Seattle 

Elliot Bay Book Co. 

PH: 2D6-624-66O0 
FAX: 206-343-9558 

University Bookstore 
PH: 206-634-3400 
FAX: 206-634-0810 

WASHINGTON OC 

Washington DC 
Reiter's Scientific & 

Professional Books 
PH: 800-537-4314 
FAX: 202-296-9103 

WISCONSIN 
Milwaukee 
Harry W. Schwartz 
Bookshop 
PH: 414-274-6400 
PH: 800-236-7323 
FAX; 414-274-6408 

















LETTERS 


freeWAIS-sf is the ability to process struc¬ 
tured fields. A document is separated into 
fields specified at run time (based on reg~ 
ular expressions), so there is no hard-wired 
restriction on what fields there are and 
how to recognize them. Here's where to 
find freeWAIS-sf: http://ls6-www.mfor- 
matik.uni-dortmund.de/freeWAIS-sf/ 
freeWAIS-sf.html 

Kai Grossjohann 
g rosy oh @ dusty, informant m i-dortmund, de 

The arbitrary fielded capability of free- 
WAIS-sf sounds particularly handy, f 
like the fact that the Simple Web Index¬ 
ing System for Humans (SWISH) can 
look within HTML tags, but it only 
knows about certain of these kinds of 
‘fields. " l, in fact, have an applica tion 
that wants more specific fielded capabil¬ 
ity, so I will give freeWAIS-sf a try. Your 
clarification of the behavior offreeWAIS 
is also very helpful 

—Jon Udell executive editor 


Hie BYTE Web Site 

Great job on the new navigational layout 
for your Web site. The new style really 
helps, especially when a 14.4 connection is 
the best you can hope for. And (hanks tor 
the optional graphics. I hate having to wait 
on fancy graphics that don't help clarify the 
page's message. I've found nothing worse 
on the Web than waiting for graphics that 
mean nothing after they've finally loaded, 
John Alexander 
Tuscaloosa. AL 
76762.33 W@ CompuServe, cam 


Letters te the Editor (in Chief) 

Once again you have written so biased and 
inaccurate an editorial that I am compelled 
to write (“Why I Love/Hate Microsoft, 1 ' 
August). You assert that Microsoft de¬ 
serves credit for Word, Excel, and Power¬ 
Point. Yet none of these products is the 
premier product in its respective field You 
praise Microsoft for its vision of a GUL 
That may be praiseworthy, but people 
spend most of their time working within an 
application, not the GUL And Microsoft's 
“vision" costs untold millions in graphics 
accelerators just to get decent performance. 

Joseph D. Moreno 
Sort Diego, CA 

Microsoft 's busi¬ 
ness productivity 
app lica tions, espe - 
dally as bundled 
in the Office suite , 
control a huge 
portion of the 
market. Like it or 
not, it is these ap¬ 
plications, in con¬ 
junction with the 
Windows OS, that have made Microsoft 
a dominant force, ft is not a question of 
technology, ft is an issue of consistency, 
vision, and aggressive (perhaps too ag¬ 
gressive) exploitation of each fraction of 
a point of market share. 

—Rafe Needle man, editor in chief 

I was prompted to respond to Rafe Needle- 
man's statement that "Computers don’t 
cost jobs" (“Old Enough to Know Better/ 1 



COMING UP IN DECEMBER 


- ENTERTAINMENT TECHNOLOGY 

BYTE’s editors make the ultimate sacrifice, spending countless hours with the latest 
generation of games. We tell you how the developers got these innovative games to do 
the things they do, 

• YOU ARE A BETA TESTER 

An insider's guide to the design constraints, programming shortcuts, and commercial 
pressures that lead to software that’s buggy, difficult to use, and prone to crashing. 
What sophisticated computer users can do to avoid and overcome these problems, 

- OFFICE 95 

You've bought the OS—so now what do you do with it? We take a look at Microsoft 
Office 95. 

- HTML TO THE METAL 

Wc test Hypertext Markup Language authoring and editing tools, including Soft- 
Quad’s HoTMetaL and Interleaf s Cyberleaf. 

• DOWN TO THE WIRE 

Unplugging your computer while staying connected is becoming easier. We look at 
the latest wireless technologies to see where they're going and what's ready now. 


September), As you point out, computers 
have indeed cost jobs in certain industries 
and created jobs in others. But counting 
jobs just doesn't tell the story. You need to 
look at income distribution. Computers 
have resulted in a widening of the income 
gap between the well-educated and the 
poorly educated. Computers have greatly 
benefited a well-educated minority and 
have tended to harm the economic well 
being of the rest of society. Given the cur¬ 
rent political climate, it's likely this trend 
will continue, 

Alan Kushnir 
72500.2232 @ CompuServe, com 

/ try to avoid political commentary' in 
BYTE, although as computer technology 
pervades society , it gets more difficult. 

—Rafe Needleman, editor in chief 


Image Problems 

David Seachrist's NSTL Software 
Roundup review “Document Image Man¬ 
agers" (May) contained inaccurate con¬ 
clusions and omissions about our product, 
PaperClip for Windows. The review over¬ 
looked PaperClip's unique Visual Context 
Processor (VCP) technology, which lets 
the program integrate with existing appli¬ 
cations without special programming. 
Somehow, Seachrisi missed this feature, 
incorrectly relating it to OCR output and 
file conversion. In fact, thanks to VCP, 
PaperCJip's folders can be pointed to from 
numerous other contexts and applications 
without DDE or OLE, 

The other products are islands of tech¬ 
nology that will exist outside users 1 daily 
application environments without a large 
investment in systems integration. Paper- 
Clip’s unique approach obviates that need. 

Sol Rosenberg 

President and Chief Technology Officer 
PaperClip Imaging Software Inc. 

Hackensack, NJ 

/ agree that the scope of the roundup 
was broad. This is endemic to any new 
software category , h is true that I mis¬ 
stated the reason for PaperClip *s inabil¬ 
ity to maintain text formatting, ft was the 
OCR engine, and not PaperClip's link¬ 
ing technology, that was the cause * But / 
continue to question the wisdom of em ¬ 
ploying VCP technology at the complete 
exclusion of OLE, a technology tha t is 
now well established. ■ 

—David Seachrist, 
NSTL 
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You’re about to plunge into client/server. 



You’ve got a few butterflies, and plenty of questions. 


1 

Fortunately, thousands have done it before. 

m _ ^ 


And we can show you their blueprints. 


OS/2 Wmdows 


Data r**| 
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The challenges of moving to 
client/server arc well documented. 

But so are the secrets of success* 

™H Orade 

IBM has helped companies all oqs 
over the world design multivendor client/server systems 
to help them gain a competitive advantage, adapt to 
change and get closer to their customers* And we’re 
eager to share our knowledge. 

We’ve documented the 
experiences of many companies in our Client/Server 
Advisor. It’s a vast Lotus Notes*-based library of proven 
solutions that demonstrates how others have solved 
many of the problems you face, and illuminates the 
potential pitfalls. It lets you look at the challenge from 


Can your computer company do this? 


every angle, to find real solutions 
that truly enhance your business* 
We’re prepared to dive in with 
you, putting knowledge into action, 
IBM is committed to open standards, so wc can help 
maximize current investments anil integrate whatever 
new technology you might need. Whether it’s made by 

IBM or anyone else. If you’d 
like to exploit our experience, 
call 1 800 IBM-3333, ext JA1KX Or visit our web site 
at http://www*csc*ibm,com to find out how we’ve 
helped others meet ~ 

the challenge. Before -E- — t 

you make the leap* Solutions for a small planet™ 


CfciBitie Hwtfi America, please contact your local EM affica Trie m home page s located at riHp:/, r www.it 3 (nopiTi. IBM. D62 aid OS/2 are ragislerod tratlenarNs and SOMlons V* a small plans! e a iratensufc of International Business Machines Cafpofatian All after ton®®* 
ana/or product names ate iraclemmKs or registered brademaris of their respective companies.© 1995 IBM Darporatan. All rights reserved. 











Pentium OverDrive processor 
now available* 

Is your PC 
stuck in the slow 
lane? A Pentium® 


OverDrive® processor can dramatically 
boost your current CPUs performance 
and get your software really moving. 
So, if you’re not planning to move up to 
a Pentium processor-based PC just yet, 


this is a good alternative. 

As our fastest single-chip processor 
upgrade, the Pentium OverDrive proces¬ 
sor is a very affordable way to upgrade 
many Intel486™ processor-based PCs* 
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grade. Shift your PC into high gear. 


iCOMf* index* for Iftfe! Inside* and 
Pentium* OverDriv e* processors. 




For more information, contact your http ://www. intel .com/ procs/ovrdrive / 

local PC dealer. Or you can dial our to learn more. 

FaxBack^ number at 1-800-525-3019, 
doc. #8739; call 1-800-538-3373, 
ext. 296; or visit our Web site at 
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P6 Expands 
PC Spectrum 

The first P6-based computers will range from affordable (under $4000) PCs to systems 
selling for more than $10,000 


DAVE ANDREWS (WITH ADDITIONAL REPORTING BY MARK REYNOLDS) 

urprise. The first PCs based on Intel's next-generation P6 processor 
won't be limited to big honking application servers designed to run mas- 
| si ve database management systems. Over the next two months, vendors 
will release a variety of PCs ranging from moderately expandable, 
low-end (for P6) desktop systems selling for under $4000 to high-end servers. Ven¬ 
dors will also release powerful multiprocessing PC workstations suitable for 3-D 
modeling, CAD, and visualization. 



At presstime, most companies that BYTE surveyed declined to release specific information on 
their Pfi plans. However, sources report that many manufacturers, including Gateway, Dell, and IBM. 
will use—in at least some of their desktop systems—the Aurora motherboard that's manufactured 
by Intel. The Aurora board is reportedly designed for P6 systems 
that will fall into the mass market. The Aurora's 
intended audience explains its feature set: three 
open PCI slots, enhanced IDE instead of SCSI 
on the motherboard, no integrated sound or net¬ 
working, and support for one P6 processor only. 

Because the motherboard lacks integrated net¬ 
working and video acceleration, users will like¬ 
ly fill the system's first two PCI slots quickly. 

Intel's position as a supplier of P6 mother] 
boards tor desktops and servers could mean gooc 
news and bad news for PC vendors. The gooc 
news is that in today's highly competitive marke 
with tight profit margins, a vendor using an Intel 
motherboard can bring a P6 system to market ] 
more quickly than if they designed and debugger 
the motherboard themselves. Companies such as 
Gateway 2tXX) (North Sioux City, SD) thrive by 
integrating readily accessible, standard componen 
into relatively inexpensive bundles that appeal to 
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mainstream consumers. “We 
were able to take the Pentium 
and pul it in a product that ap¬ 
pealed to the mass market,” 
says Rus Graham, Gateway 
2000's marketing communica¬ 
tions manager for desktop 
products. Although Graham 
wouldn’t comment specifically 
on Gateway's P6 product 
plans, he says that the compa¬ 
ny’s PC strategy would remain 
the same with the P6, 

The bad news, at least for 
vendors designing their own 
motherboards, is that Intel's 
motherboard operation could 
commoditize die market. Some 
vendors aren't satisfied with 
the Aurora's feature set and 
will provide more add-on slots 
and integrated components on 
their motherboards. But ven¬ 
dors have also learned that dif¬ 
ferentiation achieved through 
independent motherboard de¬ 
sign is more complex with In¬ 
tel’s newest processor: The P6 
has about 100 more pins than 
the Pentium, requires more 
control signals to handle mul¬ 
tiprocessing, and has lower 
noise margins due to the P6 
bus’s use of modified Gunning 
transceiver logic running at 1.5 
volts, compared to some Pen¬ 
tiums that run at 3.3 volts (low¬ 
er voltage means lower noise 
margins). Some vendors feel 
Intel's motherboards give their 
competitors an unfair advan¬ 
tage. “Intel’s motherboards al¬ 
low Compaq wanna-bes,” says 
Mike Lambert, Compaq vice 
president of product marketing 
in North America, But Intel's 
policy also means more ven¬ 
dors will make P6 desktops and 
servers, which should drive 
prices down more quickly. 
Several vendors predict prices 
for fully loaded desktop P6 
systems will drop below 
$2000 within 24 months of 
the chip's initial release. 

Two computer makers— 
Intergraph and Hewlett- 
Packard—have released pre¬ 
liminary information on 
their own P6 motherboards 
and systems. “The P6 will 
be excellent for Windows 
NT users,” according to 
Jeff Schnabel, product 
manager of desktop per¬ 
sonal computers at HP 
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(Santa Clara, CA). “We de¬ 
signed our motherboard to bet¬ 
ter serve those users.” HP’s 
high-end P6-based Vectra, 
which is expected to extend 
HP’s XU line of PCs, will offer 
features that power users ex¬ 
pect, such as Ultra SCSI and a 
16-bit Sound Blaster chipset 
integrated on the motherboard. 
The high-end Vectra will also 
support ECC memory and 
symmetric multiprocessing 
(through a socket that accepts a 
second P6). It will also have 
four open PCI slots, compared 
to the Aurora's three, though 
HP says separate network and 
video cards will fill the first 
two slots. 

HP’s entry-level system is 
based on a modified version of 
its P6 motherboard. The low- 
end Vectra will be a single- 
CPU machine that doesn’t offer 
ECC memory. SCSI, or inte¬ 
grated networking. Prices were 
not final at presstime, but HP 
says the less expensive Vectra 
will sell for a price that’s at or 
slightly above current prices 
for a high-end 133-MHz Pen¬ 
tium-based Vectra XU. 

The P6 also lets vendors like 
Intergraph (Huntsville, AL) 
that develop high-end systems 
for 3-D CAD and graphics 
compete more readily with 
midrange RISC processors 
such as Digital Equipment’s 
266-MHz 21064A. Inter¬ 
graph’s TDZ Interactive line 
of 3-D workstations (dual-P6 


motherboard shown above), 
which will range in price from 
$10,000 to $38,000, will be 
available with one to four P6s 
and Intergraph’s GLZ OpenGL 
3-D accelerator cards. 

“We believe that a P6-based 
system will deliver perfor¬ 
mance that’s equal to or better 
than RISC processors like 
Mips’ 250-MHz R4400 and the 
21064A,” says Chandler Hall, 
Intergraph’s product market¬ 


ing manager. “But at a lower 
price and with binary compat¬ 
ibility with x86 applications 
and the underlying hardware 
drivers for networking and 
graphics cards.” 

Although BYTE tests show 
that the P6’s performance 
drops to Pentium-level perfor¬ 
mance when running 16-bit op¬ 
erating systems such as Win¬ 
dows 3.1, Intergraph says that 
still beats the 486-level or low¬ 


er performance you get from a 
RISC workstation running an 
x86 application in emulation. 

Head-to-head comparisons 
between these first P6 systems 
and competing RISC worksta¬ 
tions were not possible before 
we went to press, as P6 system 
vendors were still optimizing 
performance. Andrew Allison, 
a consultant and the editor of 
Inside the New Computer In¬ 
dustry' (Carmel, CA). estimates 
that the most powerful RISC 
processors, such as Digital’s 
21164 Alpha CPU, will offer 
better integer and superior 
floating-point performance to 
the P6. And RISC vendors are 
not standing still as Intel pre¬ 
pares to formally announce P6 
pricing in November. Digital, 
for example, was expected to 
announce in late September a 
line of Windows NT worksta¬ 
tions, based on 233- and 266- 
MHz 21064A Alpha proces¬ 
sors, that will sell in the $4000 
to $6000 range. But Allison 
says the P6 puts the x86 camp 
within striking range of 
midrange RISC workstations. 
Says Allison, “The P6 clearly 
represents a threat to the 
[RISC] workstation and serv¬ 
er markets.” 


Intergraph’s P6-based Motherboard 


\ 

\ 


While some computer makers will use Intel’s Aurora 
motherboard. Intergraph and HP have designed their own. 
Intergraph says its T0Z motherboard, like the dual-P6 model 
shown here, will deliver performance comparable to some 
RISC workstations. 


VENDORS READY FOR P6 

Companies were somewhat vague about their plans for new P6 systems at presstime. However, our surveys of select vendors 
indicate that most desktop systems will ship with at least 16 MB of RAM and a 1-GB hard drive. Look for the earliest units, 
such as those from Intergraph, to hit the streets in November. 

AST Computer (Irvine, CA) 

Manhattan series of dual-processor application/database servers 

Compaq (Houston, TX) 

Will announce servers and desktop systems when Intel officially announces 
the P6 chip 

Digital Equipment (Acton, MA) 

Single- and dual-processor Celebris XL desktop systems, featuring 64-bit 

PCI and upgrade path to Alpha processor; and the single- and dual¬ 
processor Prioris server systems, with 64-bit PCI 

Hewlett-Packard (Santa Clara, CA) 

Single-processor Vectra VT desktop system; and the single- or dual¬ 
processor Vectra high-end system, along with P6 servers 

IBM PC Company (Somers, NY) 

Single-processor PC 300 desktop system, with 16 or 32 MB of RAM, 1.2- 
or 2-GB hard drive. Matrox Millennium graphics accelerator, and Ultra 

SCSI adapter 

Intergraph (Huntsville, AL) 

Single- and dual-processor TDZ Interactive workstations (quad-processor 
model will come later); single-processor systems are upgradeable to dual 
processors, and the dual-CPU systems are upgradeable to quad 
processors 

Dell (Austin, TX) 

150-MHz P6 in Dimension XPS system; P6 version of OptiPlex in 
spring of 96 

Siemens-Nixdorf 
(Augsburg, Germany) 

P6 version of Scenic PC line 
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NEWS & VIEWS 


NETWORK MANAGEMENT 

End Migration Headaches 


U pgrading from NetWare 3.x to 4.1 
is a time-consuming, labor-inten¬ 
sive task. New management tools that help 
speed the migration have arrived. 

Network administration consumes the 
largest portion of a LAN staff s time (see 
graph). Over a three- to five-year period, 
administration costs can be five times more 
expensive than the purchase price of all 
networking hardware and software, says 
Forrester Research (Cambridge, MA). 

Novelf s NetWare Directory Service 
(NDS) helps reduce administration costs in 
a number of ways. NDS’s single log-on 
to multiple servers and virtualization of 
network resources eliminate the need for 
users (or applications) to know the exact 
physical location of these resources. In¬ 
stead of specifying a server name, volume 
name, and directory path, a LAN admin¬ 
istrator using NDS assigns a unique alias to 
a directory for users and applications to 
use. This saves costs when a network re¬ 
source, such as a printer or an application, 
gets relocated. Additionally, when using 
NDS, administrators can more easily han¬ 
dle frequently occurring, time-consuming 
tasks, such as adding new users and chang¬ 
ing existing users’ access rights. 

To help people upgrade to NDS more 


easily, several companies have released 
migration utilities. Some of the more in¬ 
teresting tools include MIGRATE.EXE 
from Novell (Provo, UT; 801 429-7000), 
Double-Take from Network Specialists 
Inc. (Lyndhurst, NJ; 201 804-8400), DS 
Standard from Preferred Systems (West 
Haven, CT; 203 937-3000), and the 
REXXWare Migration Toolkit from 
SimWare (Ottawa, Canada; 613 727- 
1779). Each tool performs a different type 
of function, and some complement one 
another when used at the same time. 

Novell's MIGRATE.EXE, a utility bun¬ 
dled with NetWare 4.1, lets you map all 
bindery objects on NetWare 2.x, 3.x, and 
4.x servers into a single NDS container. 
The program also migrates system log-in 
scripts to help make the transition from 
3.x to 4.x easier. 

Preferred Systems’ DS Standard is a 
Windows-based tool that helps an organi¬ 
zation plan and administer NDS. Such 
tools let companies, when they move to 
an enterprise-wide directory service, also 
reexamine their corporate networking 
structure. This reexamination is necessary 
because many LANs have been thrown 
together haphazardly. NDS allows orga¬ 
nizations to design a corporate LAN hier- 


MICROSOFT STRENGTHENS WINDOWS DIRECTORY SERVICES 


Microsoft's Windows dominates the business 
desktop environment, and now the company is 
targeting the enterprise with its Windows NT, SQL 
Server, and other Back Office products. However, 
network managers can encounter and must often 
manage several different directory services in an 
enterprise. To simplify this management, Mi¬ 
crosoft is promoting new Open Directory Service 
Interfaces (0DSI), a set of APIs that will let Win¬ 
dows NT interoperate with the directories of other 
systems, including Novell's NetWare Directory 
Service, Banyan Systems' StreetTalk, Lotus’ 
Notes, X.500, or any other directory for which 
someone writes a service provider. 

With ODSI-enabled applications and operating 
systems, network administrators will be able to 
manage different directories from a single man¬ 
agement console. Thus, a network-management 
program such as Microsoft’s Systems Manage¬ 
ment Server could handle multiple back-end 
directory services. 


Microsoft has already developed two ODSI inter¬ 
faces. One, the Network Provider Interface, allows 
for a single log-in to multiple directories. The oth¬ 
er, called WinSock Resolution and Registration, 
provides a way to register an application with mul¬ 
tiple directories. 

The company plans two other interfaces: An OLE 
Database interface that allows access to databas¬ 
es, and an OLE Directory Services interface that al¬ 
lows for the management of common directory ob¬ 
jects. The first versions of network OSes and 
management applications that support ODSI will 
probably appear in 1996. 

Jamie Lewis, president of networking consultancy 
The Burton Group (Salt Lake City, UT), says ODSI 
is a significant step forward. “It will give Windows 
applications access to directory services via native 
Windows interfaces," says Lewis. “ODSI could 
also help Banyan and Novell make StreetTalk and 
NDS more successful because more applications 
will use directory services." — S.S. 


Why Move to NDS? 



The bulk of the annual network-support cost per 
user are recumng LAN-administration costs, 
says Forrester Research (Cambridge, MA). 
NetWare Directory Service simplifies NetWare 
management, and NDS migration tools can 
make the transition to Netware 4.1 easier. 


archy that more closely matches the com¬ 
pany’s business units and their functions. 
DS Standard helps in this type of planning 
by discovering NetWare 2.x and 3.x 
bindery-based servers, as well as NetWare 
4.x servers, and letting you merge sepa¬ 
rately created directory trees into one di¬ 
rectory structure. 

Another migration tool, which can be 
used as a stand-alone utility or in con¬ 
junction with DS Standard, is NSI’s Dou¬ 
ble-Take. The Double-Take data-replica- 
lion tool (designed for data backup) has 
many uses in server migration. With Dou¬ 
ble-Take, a LAN manager can migrate 
user and file information from NetWare 
3.x servers to 4.1 servers. A manager can 
also use Double-Take to keep existing 3.x 
servers operational while moving to 4.x. In 
this scenario, any changes, such as adding 
a user to a 3.x server or modifying access 
rights, will be replicated to the 4.x server in 
real time. 

SimWare’s REXXWare Migration 
Toolkit automates many of the repetitive 
steps required during migration. The tool 
is based on REXXWare, an automation 
scripting tool for the NetWare environ¬ 
ment. One of this toolkit’s strengths is that 
it automates tasks in an intelligent way. 
For example, in many organizations, a user 
may have separate accounts on a handful 
of NetWare 3.x servers. Ideally, when all 
3.x servers have been upgraded to 4.1, 
you’d want the user to have a single ac¬ 
count. With the REXXWare Migration 
Toolkit, duplicate files and objects are 
flagged when they’re being migrated so 
that a LAN manager can identify redun¬ 
dancies and decide how to handle each sit¬ 
uation as it arises. — Salvatore Salamone 
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of disk and less than 1 MB of memory. And Watcom SQL also runs 


Presenting Watcom SQL, the industrial strength database server for 


simple and affordable widespread deployment of PC client/server 
applications. Watcom SQL’s advanced technology offers unparalleled 
simplicity of operation and performance, making it ideal for workgroup, 
desktop and mobile applications — from headquarter’s departments to 
remote branch offices to mobile field personnel on the go. 

Installed and Running in Minutes. Setting up Watcom SQL is 

quick and easy, taking only a few minutes. But for real convenience, 
many users build it right in to the installation process of their 
applications. Imagine, real SQL database deployment so easy that 
end-users don't even know it’s there! 

High Performance Right Out of the Rox. The self-tuning query 

optimizer is the key to Watcom SQL’s blazing performance. Not only 
does it tune each individual query, it delivers high speed performance 
without administrator attention. Better still, it comes as standard 
equipment in every box. 

Big Performance. Small Footprint, m only is watcom sql 

powerful, it’s incredibly efficient as well. Because it was designed for 
PC environments, it minimizes its use of disk and memory—just 4 MB 


quite comfortably on the same machine as an application — particularly 
important in mobile, standalone and peer-to-peer networks. Of course, on 
advanced servers, Watcom SQL shines by taking full advantage of both 
increased memory and RAID storage. 

Yes, The Price Reelly is Thet Low. watcom sql is priced to make 

widespread deployment affordable. A 6-user server is only $795*. And for 
volume deployments, our "Gold Disk" licenses offer significant savings. 

So, though your budget may not be limitless, your horizons are with 
Watcom SQL — from one server to thousands on Windows, Wmdows*95, 
Windows NT, NetWare or OS/2. With hundreds of thousands of servers 
already installed, Watcom SQL is the proven choice for w idespread, 
industrial strength deployment. 

Expand your horizons. Call us today for the opportunity to try Watcom 
SQL 4.0 free lor 30 days, or to reserve your seat at a free half day seminar 
on “Cost-effective Widespread Deployment of Client/Sewer Solutions ” 
in a city near you. 

Powersoft 

Watcom Products Division 


1-800-265-4555 
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It's pretty dear who's in charge here r at least from where you're standing. And the LTE 5000* could help you stay there , 


It 's a Pentium 9 powered notchook femuring interchangeable devices —and the remarkable ability to invoke superhuman powers upon its 


user. Its unique, front-hading MultiBay makes it completely modular, so you can show up at any meeting with a notebook customised 


for the agenda. Choose from a second hard drive (up to 1.35 gigabytes), a CD-ROM drive , a second battery ; or a floppy drive to 


create the notebook that's right for the task at hand. An expansion base also features two additional Multi Bays (and looks great on 


a giant glass desk). Interested? Cal! 1-800-345-1518 (select Pag Fax) or visit orn- Web site at www.compag.com. 


The Compaq LTE 50 0 0. The Ultimate N 



€' 1^95 Compaq Computer Corporation, All rights rstserred, Compaq* LTE 5WX1 Registered LL5. Pa Iran arid Trademark nfiaeo. Pentium ia a xcgLitcrctl trademark of Intel Cerpnnitinn in lie ULS, and other ootmirte* 
Adobe Photoshop is a registered trademark of Adobe Ststt'tns InwrjKnittd, 



















































NEWS & VIEWS 


WINDOWS 95 AND NETWORK MANAGEMENT 

Still aWork in Progress 


W indows 95 has many 
enhancements lhai 
should improve its network 
manageability compared to 
previous versions of Windows. 
However, network managers 
moving to Win 95 will have to 
wait for a few important com¬ 
ponents, Other features will re¬ 
quire an upgrade to NT. 

Win 95 1 s improved net¬ 
working capabilities include 
built-in support for network 
protocols TCP/IP, NetBEUI, 
IPX/SPX, and PPP; easier con¬ 
figuration when used with Plug 
and Play-compliant hardware; 
and protected-mode, 32-bit 
clients for NetWare and Mi¬ 
crosoft networks. But work 
progresses in other areas. 

One area of Win 95 that 
should improve soon is its sup¬ 
port for non-Microsoft net¬ 
works and NetWare 4.x. Al¬ 
though Win 95 supports 


NetWare 3.x (and NetWare 4.x 
through bindery emulation), 
neither Microsoft nor Novell 
currently have Win 95 clients 
that support NetWare Directo¬ 
ry Services (NDS). Microsoft 
and Novell are both address¬ 
ing tliis by developing separate 
NetWare clients that support 
NDS. Network OS vendors 
Banyan Systems and Digital 
Equipment also say they will 
release 32-bil clients for Vines 
and PathWorks this fall. 

Other developers are ad¬ 
dressing programming inter¬ 
faces for desktop management. 
Although Microsoft is a mem¬ 
ber of the Desktop Manage¬ 
ment Task Force (DMTF), the 
company is reportedly devel¬ 
oping its own interfaces for col¬ 
lecting and reporting informa¬ 
tion about PCs on a network. 
The DMTF, which also in¬ 
cludes Hewlett-Packard. Intel, 


Novell, Digital Equipment, and 
IBM, has defined standards for 
several groups of components, 
including software, PC, and 
network interface cards. Spec¬ 
ifications for other types of 
hardware are still in progress. 

Sources report that Mi¬ 
crosoft is encouraging network 
management vendors to w rite 
to OLE interfaces that will pull 
information about PCs from the 
Win 95 registry. 

Although this effort could 
compete directly with the DMI, 
it appears that Microsoft will 
support other management 
techniques through a foreign 
name space that will map the 
DMTF’s Management Inter¬ 
lace calls as well as those made 
by SNMP-based programs into 
OLE calls. 

Programs such as Site In¬ 
ventory 4,0 from McAfee As¬ 
sociates {Santa Clara, CA) or 
CA-Paradigm Problem Man¬ 
ager from Computer Associ¬ 
ates (Islandia, NY) currently 
have to resort to a combination 
of querying the Win 95 registry 
and low-level “sleuthing” to 
discover what software and 
hardware components are on 
any given PC. These vendors 
say it would be easier if they 
could query PCs in a standard 
way. But there are many stan¬ 
dards. including the DMTF’s, 
Microsoft’s, and another one 
from Compaq. 

“Microsoft's not supporting 
DMI is not a big thing, because 
we’ve had to build the discov¬ 
ery service [of CA-Paradigm 
Problem Manager] outside of 
the DMI anyway,” says Yo- 
gesh Gupta, CA senior vice 
president of product strategy, 
“But as DMI becomes a viable 
standard, well support It.” For 
other companies, the lack of 
DMI support in Windows 95 
is a big deal. 


The DMI specification calls 
for a service layer to be present 
on a PC. This service layer, 
which DMI proponents feel 
should be integrated into all 
OSes, is a small program that 
resides locally on a PC and col¬ 
lects information about prod¬ 
ucts, manages the information 
in the local PC’s Management 
Information Format (MIF) 
database, and passes it to man¬ 
agement applications when re¬ 
quested. DMI advocates had 
hoped Microsoft would include 
a DMI service layer in Win¬ 
dows 95, but that didn’t hap¬ 
pen. “That leaves us with a 
short-term problem—how to 
deliver those management ca¬ 
pabilities,” says Ed Arrington, 
chairman of the DMTF. 

One solution is for PC ven¬ 
dors to add the service layer 
themselves, as Digital Equip¬ 
ment (Maynard, MA) did with 
its new line of Celebris GL PCs 
for Win 95. But not all PC ven¬ 
dors are supporting DMI, 

Other more robust manage¬ 
ment features available now in 
NT, such as support for event 
logging, are not planned for 
Win 95, say Microsoft officials. 
The event log provides a way 
For device drivers, applications, 
and Lhe 05 to record useful 
data for administrators. 

Jamie Lewis, president of 
the Burton Group (Sail Lake 
City, UT), a network consult¬ 
ing firm, says it would have 
been helpful if Microsoft had 
put eveni logging into Win 95, 
But, he says, “Windows 95 is 
an interim step toward Win¬ 
dows NT. NT was built to be 
that kind of robust environ¬ 
ment.” Lewis says event log¬ 
ging is just one example of 
how, in the long term, Mi¬ 
crosoft will target consumers 
with Win 95 and businesses 
with NT. — DLA 


Windows NT Gets a Windows 95 Facelft 



Microsoft Has begun testing a very early version of the Windows NT Advanced 
Workstation Shell Update Release (SURI that adds the Win 9S interface to NT. 
Microsoft says it was going to wait until the next major upgrade of NT—code-named 
Cairo—to add the Win 9S interface but decided to accelerate that effort when 
customers said they wanted a consistent user interface between NT and Win 95. The 
company is not saying exactly when it will release tbe 5UR. Support for Plug and Play 
Is currently slated for the Cairo release of NT. 
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The Award Winning 
Graphics and Publishing Team! 


Ideal Entry-Level Graphics 
CorelDRAW 3 is so easy to use! With 
precision type control, amazing special effects and 
powerful illustration tools, CorelDRAW 3 is the ideal 
entry-level graphics package. CorelDRAW 3 includes 
CorelCHART, Corel PHOTO-PAINT, CorelSHOW, 
CorelTRACE and Corel MOSAIC. 

• 250 Fonts • 14,000 Clipart 

Images ft Symbols 


Powerhouse Graphics 

CorelDRAW 4 is the complete graphics solution. With all 
the power and modules of CorelDRAW 3, CorelDRAW 4 also 
includes dozens of new artistic and technical enhancements, 
an object-oriented animation module, OCR capabilities and 
multi-page layout. d 

• 750 Fonts o 18,000 Clipart 


Complete Graphics & Publishing Solution 
CorelDRAW 5 combines the graphics power of 
CorelDRAW and the advanced publishing capabilities of 
Corel VENTURA 5 within an integrated user interface. 
CorelDRAW 5 has all the modules of CorelDRAW 4 plus a 
revolutionary color management system, major gains in 
speed and performance, and hundreds of improvements. 

• 825 Fonts 0 22,000 Clipart 

•magM h Symbols 


r httpv/www. core! com 

Call now for faxed literature! 

1-613-728-0826 ext 3080 



We ship Fecfc x standard overnight shipping 

Insight 

1 - 800 - 558-6592 

Call 24-honrs a day 

Or order via Internet! 
INFO@INSIGHTO.COM 
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You’re on the road. With a client. 

nrr n 

You need to locate a bottle design. 

I 'LL I 1 1 

HQ’s database has 40,000 bottles. 

And all you know is the shape. 



Sort of. 



Perfect. 


Your mind recalls information visually. But 
can a client/server database advance that far? 

Well, IBM’s exclusive Query By Image 
Content (QBIC) technology for DB2® should 
open your eyes. It actually lets you locate a 
range of records based on shape. Or color. Or 
even texture. Which can translate directly into 
faster access to 

data-including C a n y ou r s of t w 

multimedia — 

to help you make better business decisions. 

Not that such advances should surprise 
you. IBM has led the way in databases as long 
as there have been databases. (Indeed, DB2 is 
at work in over 90% of the FORTUNE 500?) 

And DB2 has a long history of offering 
useful innovations for information 
management, such as tools to 
manage your database remotely, 
pull information from disparate 
databases, and replicate corporate 



data across a number of different locations. 

DB2 meets open industry standards too, 
working seamlessly on OS/2® AlXf HP-UX? 
Sun Solaris fQS/400? MVS, VM and VSE—and 
soon on Windows NT™and Siemens Nixdorf 
SINIXI Its broad scalability ensures that your 
database will deliver speed and efficiency from 

any size server. 

are do t h i s ? From two users 

to over 100,000. 

From megabytes of information to terabytes. 

To make your business information more 
accessible—and more usable—just contact us at 
I 800 IBM-3333, ext. GA 061, or come visit 
our web site at http://www.software.ibm.com. 
You 11 find out w 7 hy, for so many of the world’s 
leading companies, DB2 is the 
shape of things to come. 


Solutions for a small planeF 


In Canada please call 1 B0Q-565-3W4U, Quisle North America, please contact yuur local IBM office The IBM home page is located st hltp:'7www.ibm.com IBM. BBZ, 05,7, AK and O5M0O are repstPKt Irsfemarte and Stifcflitfis to a small plSiiel <$ a tradmiaris of Ihe 
Intemationsg Business Machines Corporation. All other company and/or product names are irademartts or registered irademartes at inc-r lespectrvc companies. IBM CoiparaimAS rights irjsavsd Tfsoe green bottles designed by Jasper Mcrriscn. 









NEWS & VIEWS 


DESKTOP DISPLAY TRENDS 

Flat Displays Squeeze Bulky CRTs 


it's time to make a computer-based pre- 
sentation on a screen, most people turn to 
projection systems that display images in the 20- to 40- 
inch-diagonal range. Users who want this size of a 
picture at their desktop computers have to use a big 
and bulky CRT display* But soon, a new breed of 
large-area flat displays will be available, and you can 
have some of your desk space back* 

Three major Japanese companies recently an¬ 
nounced they will spend billions of yen to begin large- 
volume production of plasma-based displays by 1996. 

The primary market for these displays will be high-end 
televisions. But computer users should benefit, too, as 
volume production will drive prices down and let flat 
displays replace CRTs. Already, bulky displays of 
more than 20 inches arc used for engineering and 
desktop publishing applications that require large 
viewing areas. Flat displays will free up desktop space, 
which is at a premium in Japan and in many U.S, of¬ 
fices* 

Plasma displays are manufactured with low- 
cost/high-yield priming techniques instead of the ex¬ 
pensive photolithographic methods used to make 
LCDs, These electrode printing techniques can be 
readily scaled to larger-size displays. Fujitsu (Tokyo, 

Japan) already sells a 21-inch display and recently announced it 
would soon have a 42-inch varieLy. NEC and Fujitsu recently 
announced they both plan to build new production facilities to 
manufacture AC-driven plasma displays. 

These devices work in a way that's similar to fluorescent light 
bulbs; they use voltage to ignite a gas, forming a plasma* To 
make a plasma display, manufacturers segment gas pockets into 
pixels, which are individually addressed* To form a full-color 


COOL INTERNET SITES 


Top Ten Web Sites for Small Business 



THIN-DISPLAY FUTURE LOOKING ROBUST 


COMPANY 

PRDDU CTS/P R OT OH PE STATUS 

MANUFACTURING PLANS 

Sony 

25-inch plasma-addressed LCD 
in prototype 

40-inch prototype rumored 
Plasatron TV in Japan in late j 96 

10,000 units in first year: 
no mass-production 
plans announced 

NEC 

20-inch AC plasma TV In '96 
29-inch prototype 

40-inch prototype 

Investing V0 billion yen 
to produce 10 r 000 plasma 
displays per month 

Plans to spend BO billion yen to 
produce 150,000 units 
per month by 2000 

Fujitsu 

21-inch AC plasma monitor/TV 
in production 

42-inch prototype; production 
expected in ’96 

554nch display in '97 or '98 

Investing 60 billion yen in 
plasma-display manufacturing; 
expeGts to produce 10,000 
units per month in 96 and 

100,000 units per month by 2000 

Matsushita 

26-inch DC plasma display in 
prototype: production planned 
for Q2 ’96 

40-Inch DC plasma display 
in prototype 

No decision announced yet 

Mitsubishi 

Electric 

20-inch AC plasma display 
in prototype 

40-inch prototype soon 

No decision announced yet 


1 httpy r /«ww*$hanet.uca,edu/ 
The Small Business Advance¬ 
ment National Center provides re¬ 
search, training, consulting, and 
other information, 

2 http://kciliiik.com 

Dozens of articles by busi¬ 
ness columnist Raj Khera and oth¬ 
er business-related information. 

3 http://www.webe 0 rn.c 0 rn/ 
-seaquest/ 

A "how to" information resource 
center for small businesses. 
http://vww.yellow.com 
A World Wide Web version of 
the Yellow Pages. 


5 http://www.g0YCOii.com 

Resource center for govern¬ 
ment contractors. 

e h ttp^/www. sbaon i n e 
.sba.gov/ 

The Small Business Administra¬ 
tion's Web hangout, 

7 http^/www*directory,net/ 
lexis-nexis/sba 

Search here for small-business- 
related articles or read articles al¬ 
ready cataloged in subtopics. 

8 http://ptoleniy.gis, Virginia 
,edu:1080/reisl,html 
The Regional Economic Informa¬ 
tion System database provides Lo¬ 
cal economic data (1969 to 1992] 


display, colored phosphors arc deposited at each pixel site. Says 
Larry Tannas, an analyst who covers the fiat-panel-display in¬ 
dustry, “Most users would be happy with the picture quality of 
these fiat displays, and they are brighter than standard TVs.” 

A third major player, Sony (Tokyo, Japan), announced it will 
commercialize another technology; plasma-addressed liquid crys¬ 
tal displays (PALCDs). Sony has licensed the technology from 
Teklainix (Beaverton, OR) and is working with Technical Visions 

(Beaverton, OR). According to 
Tom Buzak, president of Tech¬ 
nical Visions, PALCDs are not 
plasma displays but active-ma¬ 
trix LCDs that use a different 
type of transistor. 'The differ¬ 
ence is that you replace the sil¬ 
icon transistor with a gas, or 
plasma switch,” Buzak says. 
PALCDs use the same polar¬ 
izers, backlights, and color fil¬ 
ters as active-matrix LCDs. 

Today’s 21-inch display 
from Fujitsu is still expensive: 
about $8000. But with high- 
volume production, prices 
should drop. Fujitsu, for ex¬ 
ample, expects its 42-inch dis¬ 
play to initially cost about 1M 
yen (roughly $10,000) in 1996, 
then fall to half that as they 
reach full production. 

—Chris Chin nock 


for states, counties, and metropoli¬ 
tan areas. Good for market re¬ 
search. 

9 http://triiiet.CGm/ucan/ 

Info for a small business 
that wants to be the next Netscape 
and go public. 

M ,s httpy/dbisna.com/ 

Financial and demo¬ 
graphic data from Dun & Brad- 
street. 

Source: The First American Group Pur¬ 
chasing Association (New Orleans, LA; 

504 529-2030), a group that provides 
purchasing and information resources to 
small businesses, Ust based on member 
survey and comments. 
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Sales-O-Gram 


AU Soles Rcv»re*n totlv<!S 
Kenton O'Keefe 
Sales Manager 

Persuasive power of color 


■ Color increases ad rvm 

■ Color ad increases sales^ 

■ Color documents provid 

■ Color improves attend® 


asserts*' 

pr A****** <**”"** 


CONTAINMENT report 


Business 

COLOR PP M 


Phaset 


printer price 


phaset 





Color is color, unless 
it’s br i 111 antly practi cal. 


It’s the business printer you’ve been waiting for. 

Professional color so reliable, inexpensive and easy to use, 
it’s a practical office tool. Speed? It’s the world’s fastest 
desktop color printer at 4 color pages per minute. Cost? 
Full text pages on plain paper at 3c each. Color for 11c on 
office papers. Simplicity? If you can load a stapler, you’ve 
mastered this machine. Reliability? Add 700 sheets and let 


it run overnight. That’s robust. Price? At $4,995, 
nothing in its performance range even comes 
close. Best of all, it’s from Tektronix, an industry 
leader, making world-class 
color printers for 13 years. 

The Phaser 340 Color Printer. 

So practical, it’s brilliant. 


© 1995 Tektronix, Inc. All rights reserved 


Call 800/835-6100, Ext. 1037. 
http://www. tek.com/CPa071037 


Tektronix 

/ 
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NEWS & VIEWS 


TELECOMMUNICATIONS 

Phone Lines Stymie Y34 Modems 


T oday’s advanced modems push the 
telephone system to the limit, and 
users are finding to their woe that in many 
cases, 28.8-Kbps modems won’t deliver 
their advertised throughput. The result: 
That blazingly fast 
28.8 V.34 modem you 
bought won’t deliver 
better than 26.8 Kbps 
except under prime 
conditions. In fact, 
performance could be 
much worse. 

Even the newest 
modems with the 
amended V.34 stan¬ 
dard, which allows for 
speeds up to 33,600 
bits per second, won’t 
solve your speed prob¬ 
lem. These advanced 
V.34 modems, from 
companies such as 
U.S. Robotics, AT&T 
Paradyne, and Racal-Datacom, still have to 
contend with a telephone system that was 
never meant to handle such high-speed 
data communications. 

Stephen Satchel, president of Satchel 
Evaluations (Incline Village, NV), an in¬ 
dependent modem-testing firm, says the 
trouble usually isn’t the quality of the cop¬ 
per in the phone system’s local loops. He 
says the problems are due to trunk com¬ 
ponents and switches. “Their soakers, de¬ 
signed to cut down on static, artificially 
limit the bandwidth that V.34 needs to op¬ 
erate effectively,” Satchell says. “Interof¬ 
fice phone systems also often have artifi¬ 
cially narrow channels that introduce 
distortion in the data channel.” This means 
that even the best V.34 modem talking to 
the same brand of modem will often top 
out at 26,600 bps. 

Another growing problem. Satchel says, 
is that the phone companies, in their 
changeover from analog to digital circuits, 
are using digital speech compression to 
gel the most voice service from existing 
lines. That’s fine for voice, but it’s a dis¬ 
aster for modem users because it closes 
your effective bandwidth window down 
to a maximum of 9600 bps. “Entire neigh¬ 
borhoods are being changed over,” Satchell 
says. “Modem users don’t have a way out.” 


Indeed, for many of us, the first thing 
you’ll know about the arrival of digital 
voice compression on your block is when 
your data communication slows to a fat 
baby’s crawl. 


Many other factors determine how fast 
your modem can pump out data. Some of 
these, like the UART (universal asyn¬ 
chronous receiver/transmitter) chip, are 
under your control. But other vital ele¬ 
ments are outside your control. For exam¬ 
ple, early-model U.S. Robotics Sportster 
modems—those with ROMs older than 
April 18, 1995—suffer from the spiraling 
death syndrome. The modem will blithely 
try to optimize the V.34 connection, but 
it ends up corrupting the connection so 
that speeds drop slowly but surely to a hor¬ 
rific 4800 bps. If you think you’re running 
into this problem, you can check your 
ROM with the modem command ATI7. If 
you have one of the older ROMs, U.S. Ro¬ 
botics will replace it for free; call them at 
(703)982-5151. 

A far more common and annoying prob¬ 
lem, since it has no solution, is that 
modems built around the Rockwell chip 
set do not show consistent speed results, 
even under laboratory conditions. Satchel 
says he’s seen results ranging from 21,600 
bps to 28,800 bps using Rockwell-based 
modems from such popular vendors as 
Cardinal, Global Village, Hayes, Supra, 
and Practical Peripherals, with absolute¬ 
ly no change in the testbed configuration. 

A better way to get a consistently fast 


data connection is through ISDN. The 
problem with ISDN, which can push your 
data connection up to 128,000 bps, is 
twofold. First, you can't get ISDN ser¬ 
vices everywhere. Some Baby Bells, such 
as Bell Atlantic, are 
very ISDN-friendly; 
others, such as Nynex, 
are not. The second 
problem is that local 
regulators are very in¬ 
consistent in their 
treatment of ISDN. In 
some states, ISDN is 
so heavily taxed that it 
is utterly impractical 
for private use. In oth¬ 
er stales, ISDN may be 
no more expensive 
than an ordinary addi¬ 
tional phone line. 

If you can’t get 
ISDN, you may want 
to investigate a tele¬ 
phone line conditioner. NAI Datacomm 
(Roswell, GA, 800 778-4479 or http:// 
naidata.com on the Web) has its VFast 
Modem family of superchargers (about 
$600 or less), which can optimize modem 
performance. However, as company offi¬ 
cials point out. these products address only 
problems at the local loop. 

For now, we’re stuck with less-than- 
perfect analog modems in an environment 
that will grow increasingly more hostile 
to high-speed performance. This should 
not prevent buyers from flocking to V.34 
modems, however (see the graph). “Some 
users, especially when accessing the In¬ 
ternet. will take any speed improvement 
they can get,” says Ernie Raper, market 
analyst for VisionQuest 2000 Associates 
(Moorpark. CA). “Even if the V.34 mo¬ 
dem delivers 26 Kbps or 24 Kbps, that’s a 
lot more data being transmitted than 14.4 
Kbps.” Raper predicts that prices for V.34 
modems will drop steadily, which will re¬ 
sult in a minor price difference between 
14.4- and 28.8-Kbps modems. 

In the long term, ISDN, clearly the op¬ 
timal technical solution, will be the future 
of end-user data communications. For the 
next few years, though, take all claims of 
modem speed with a dose of salt. 

—Steven J. Vaughan-Nichols 


Need for Speed Drives Modem Sales 

1994 1995 1996 

585,000 615,000 600,000 2,600,000 100,000 



Source VisionQuest 2000 

{Moorpart, CA: bos 523-9600) 028.8 Kbps (V.34) Bl4.4 Kbps (V.32/bis) □ Other 


The need for speed to access the Internet or a private remote network will fuel U.S. aftermarket 
retail sales of 28.8-Kbps V.34 modems, despite the inconsistency of data throughput. 
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I magine roaring through the devel¬ 
opment process in a fraction of 
the time it takes with Microsoft 
Visual C++ or Borland C++. All you 
need is new Symantec C++ 7.0 with 
full support for Windows 95 Preview 
Program, Windows NT 3.5, Windows 
3.1 and DOS. 

The First Truly Object- 
Oriented C++ Environment. 

Symantec C++ 7.0 is the only C++ 
that lets you architect and navigate your 
application with a dynamic Qass Editor 
and graphical Hierarchy Editor. This 


Architect. Navigate. Build. Debug. 

New Symantec C++ 7.0 Is The Fastest Way Td Do It All. 



6.0 - the world s fastest linker. 

For building great Windows 


and Debugging Environment (1DDE) 
provides the most powerful debugging 


great new system incrementally parses 
your C and C++ code and displays an 
up-to-date structural model of your pro¬ 
gram without compiling. But that’s 
only the beginning. It also lets you 
modify any class’s inheritance graphical¬ 
ly. Plus it automatically locates any class 
implementation, and much more! 

The NetBuild Revolution. 

Now you can build applications 
faster than you’ve ever imagined. With 
the new NetBuild? you can automati¬ 
cally distribute the build process over 
multiple computers on your LAN, dra¬ 
matically reducing build times. 

In addition, AppExpress? Class- 
Express? and ProjectExpress? give you 
Wizard-like functionality to boost your 
productivity. 

And to make your link-cycle light¬ 
ning-fast, there’s new 32-bit OPTUNK® 


resources easily, we’ve added 
ResourceStudio - the new OLE 2.0- 
based resource editor that supports the 
widest range of Windows resources 
including Windows 95. 

POWER DEBUGGING FOR 
Windows 3.1 And NT. 

Symantec’s Integrated Development 

Class Editor And 
Hierarchy Editor 

dramatically increase your productivity. 

NetBuild 

distributes the build process across net¬ 
worked resources for the fastest build times. 

Support For Windows 95 

Preview as well as Windows NT 3.5, 
Windows 3.1 and DOS. 

AppExpress, ClassExpress 
And ProjectExpress 

automate time-consuming tasks. 

Optunk®6.0 

is the fastest linker in the world. 

1DDE With 16 And 
32-Bit Debugging 

fbrWmdoux95 beta, NT3.5&Wmdows3.1 


SYMANTEC. 


features including Thread View, 
Inspector View, hardware watchpoints 
and low-level debugging. 

Of course, all of these productiv¬ 
ity-boosting tools are integrated 
with a language that supports key 
standards like ANSI C++ (excep¬ 
tion handling, templates and 
RTTI) and NT structured excep¬ 
tion handling. And unlike Borland, 
Symantec supports MFC and 
includes it free. 

In short, no other C++ lets you 
do it all this fast. Call the toll-free 
number below and see for yourself. 


FREE DEMO 
See how Symantec C+ + 7.0 architects, 
builds and debugs faster than 
any other C++. 

for Extension 9APIS now for your 
free demo CD and the name of the 
Symantec dealer nearest you. 



Offer valid in U SA, only. For more information in Canada, call 1 ^800^67-8661. ext, 5513- In Australia. cal 2-879-6V/. In Europe, call 31-71-353111. Symantec, NetBuild and OPTUNK aic trademarks and registered trademarks of Symantec Corporation. 
All other trademarks ate the property of their respective holder*. All rights reserved. Developers wishing to use Windows 95 Preview Program files must sign a beta agreement with restrictions for the use of those files. © 1995 Symantec Corporation. 
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August 1985 
"Hey, Mike... 
call me crazy 
but I've had 
this craving all 
day to start a 
computer 
company!" 

Ted Waitt 


Hf 

November 1985 
Ted springs for 
Thanksgiving 
dinner for entire 
Gateway 
workforce (Mike 
Hammond). 


1986 

Gateway 2000 ships its 
first PC. 

August 3, 1986 
Shipping clerk covers for 
Ted over lunch and 
becomes Gateway's first 
sales rep. 


We will always be happy but 
we will never be satisfied. 


1987 

Texas Instruments PC 
customers exchange 
Tl PCs for Gateway 
2000 IBM com¬ 
patibles. 

February 1 987 
Ted and Mike get sick 
of looking at each 
other. Up go the first 
cubicle walls! 

1987 

Shipping clerk/Sales 
Rep can't pronounce 
"peripherals." So we 
focus on systems and 
ship our first 286 PC 
for $2,295. 


August 1985 
Ted's grandma, 
"Momo," takes a 
leap of faith and 
becomes Gateway's 
first principal 
investor securing a 
$10,000 loan. 


September 1988 
Gateway sells 386-20 
PC for $2,995, receives 
Byte magazine's Award 
of Distinction. 

September 1988 
Gateway herd finds 
greener pastures in 
Sergeant Bluff, Iowa 
(we moved there). 

1988 Wpf 
EGA color monitors 
standard on all systems. 


September 5, 1 985 
Congratulations, it's a computer 
company! Gateway 2000 is 
born at the Waitt Family Cattle 
Farm outside of Sioux City, Iowa. 


We are Gateway 2000 . 


April 2, 1986 
The Livestock Exchange 
Building at the Sioux 
City Stockyards: 
Gateway's first home 
away from home. 


February 1988 
25 systems built 
and shipped in 
one day! All 10 
phones ringing 
off the hook From 
Gateway's first 
major ad in 
Computer 
Shopper , 
"Computers 
from Iowa?" 















It started as a dream, bom on an iowa farm. Today, 


10 years later, the same company that once docked 


in by a rooster crow is recognized 


as the nation's PC industry leader. 


The Gateway 2000® secret? Give 


PC buyers a quality product, the 


latest technology, and incompa¬ 


rable service — all at an unpara! 


Ieled value. Our hard-working 


employees know what it takes to 


set the job done right. And we re 


ready to outdo ourselves m the 


next decade and beyond. 


Pentium 

■ processor 


























May 1995 
Gateway's P5-120 
is named the 
"fastest PC in the 
world," by 
PC/Computing. 


March 1995 
Premiere issue of 
GW2k: Gateway Magazine. 

May 1995 

Technical support completes 
12,046 calls in one day! All techs 
treated to sparkling cider in plastic 
champagne glasses. 

July 1995 

Gateway ranks first among 
Intel/Windows PC manufacturers 
in brand loyalty. 


,» 




1994 


1995 


November 1994 
New Gateway 
facility opens in 
Kansas City. 


December 1994 
The Liberty small 
notebook makes 
its debut. 


June 16, 1995 
Gateway is first to offer fa| 
Windows 95 as a free 
upgrade on all standard | 
configurations. 

July 28, 1995 
Gateway goes 
"down under" 
to Australia. 


Intel® 133MHz Pentium® Processor 
16MB EDO Performance-Enhanced Memory 
256K Pipelined Burst Cache 

1.62GB 9ms EIDE DMA Mode 2 
Hard Drive 

PCI Enhanced IDE Interface 

Matrox® MGA™ Millennium™ 

2MB WRAM Graphics Accelerator 
6X EIDE CD-ROM 

I 16-Bit Ensoniq® Wavetable Sound Card & 

Altec™ Lansing Surround Sound 
Speakers w / Subwoofer 
I TelePath® 28.8 Fax/Modem 
Communication Center 
I 3.5 M Diskette Drive 
I 17” .26dp Vivitron™ Color Monitor 
I 9-Bay Tower Case 
I AnyKey® + Windows 
I MS Mouse 2.0 
I Microsoft® Windows® 95 
I 10 ,h Anniversary System 
Software Collection: MS Office 95, 
Professional Edition and Generations 
I Gateway Gold™ Premium Service 


$3999 


in 




Designed for 


* 00 * 

Microsoft 


Windows 95 


n :. . 


\WV V 


August 1, 1995 
Gateway Gold 
Service and 
Support program 
unveiled. 


GATEWAV2000 


3 You 've got a friend in the business. * * 

800 - 846-2061 


610 Gateway Drive • P.O. Box 2000 • N. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 • FaxBack 800-846-45261 
International FaxBack Access 605-232-2561 • Component Add-On Sales 800-846-2080 • Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CDT) 

© 1995 Gateway 2000, Inc. Gateway 2000, Mack-and-white spot design, 'XT logo, “You’ve got a friend in the business" slogan and HandBook are registered trademarks, and Gateway Gold, ColorBook and Liberty are 
trademarks of Gateway 2000. Inc. The Intel Inside Logo. Intel and Pentium are registered trademarks of Intel Corporation. All other brands and product names are trademarks or registered trademarks of their respective 
companies. Monitors’ diagonal measurements indicate the site of the cathode-ray tube. All prices and configurations are subject to change without notice or obligation. Prices do not include shipping or applicable sales tax. I 

































We shore the vision of being our customers' only logical choice. 


1989 
It doesn't get any 
better tfian this — 
standard VGA 
monitors! 


June 1989 

Gateway goes online 
with GW2k BBS. 


December 1989 
McGraw-Hill pur¬ 
chases 386-20s and 
achieves immortality 
as Gateway's first 
major Fortune 500 
customer. 


1991 

Gateway becomes first 
company to win all four 
Computer Shopper Best 
Buy desktop awards. 

February 1 991 
Gateway is first to 
introduce non¬ 


interlaced monitors 


1989 



on all systems. 


April 1991 

_ Gateway introduces 

1 cow-spotted boxes. 


ri 

1990, 

W V 1991 


.... JLV , 


’ 


1990 

The population of 
North Sioux City 
reaches a whopping 
2,019. 


May 1990 
Microsoft Windows 


is now 
standard 
on all 
Gateway systems. 


October 1990 
Gateway's first 486 
system hits the market 
value-priced at 
$5,295. 


April 1 991 
Technical support 
completes a 
record number 
of 2,800 calls in 
one day! 


mm 


You've got a friend in the business. 


February 1992 
Customers rejoice! 
Gateway begins 
offering choice of 
application 
software with new 
systems at no 
extra charge. 


1992 

Barely seven years 
old and already 
Microsoft PC 
Manufacturer of 
the Year. 


1992 


March 1992 
Technical support 
holding queue is empty 
for the first time in 
company history. 


May 1992 
Going mobile 
with our first portable 
computers, including 
the HandBook, the 
industry's first 
subnotebook. 


1993 

Gateway offers first 
Family PC mu I timed 
system for $1995. 


August 1993 
The ColorBook and 
HandBook 486 ente 
Gateway's stellar 
product lineup, 

May 1 994 
Gateway announce: 
three-year warranty 
all desktop PCs and 
monitors. 


July 1, 1 994 
Gateway opens a 
showroom in Paris, 
France. 


October 1993 
Holy leprechauns! 
Gateway Europe se 
up shop in Dublin, 
Ireland. 


4j 

September 1993^ 
Gateway introduce: 
first VESA system. 

October 1993 
Gateway offers our 
first Pentium system 
the P5-60, for $3 
and sweeps Com 
puter Shopper's E 
Buy awards for tf 
consecutive year. 













Gateway 2000® Family PC"Systems. 


PS-75 FAMILY PC I P5-100 FAMILY PC I PS-120 FAMILY PC 


■ Intel® 75MHz Pentium® Processor 

■ 8MB DRAM 

■ 850MB 10ms DMA Mode 1 EIDE 
Hard Drive 

■ PCI Enhanced IDE Interface 

■ 32-Bit PCI Graphics Accelerator 
w / 1MB DRAM 

■ 4X EIDE CD-ROM, 16-Bit Sound 
Card & Altec™ ACS-40 Speakers 

■ TelePath® 14.4 Fax/Modem 
Communication Center 

■ 3.5" Diskette Drive 

■ 15" .28dp CrystalScan® Monitor 

■ 7-Bay Desktop Case 

■ 104+ Keyboard & MS Mouse 2.0 

■ Microsoft® Windows® 95 

■ •Generations Software Collection 

■ Gatewav Gold™Service & Support 

$1899 

Professional Systems- 


I Intel 100MHz Pentium Processor ■ 

I 8MB EDO Performance-Enhanced ■ 
Memory 

I 1GB 9ms DMA Mode 2 EIDE ■ 
Hard Drive ■ 

I PCI Enhanced IDE Interface 
I 64-Bit PCI Graphics Accelerator ■ 
w/2MB DRAM ■ 

I 4X EIDE CD ROM, 16-Bit Sound 
Card & Altec ACS-40 Speakers ■ 

I TelePath 28.8 Fax/Modem 
Communication Center ■ 

I 3.5" Diskette Drive 
I 15” .26dp Vivitron™Color Monitor ■ 

I 7-Bay Desktop Case ■ 

I 104* Keyboard & MS Mouse 10 ■ 

I MS Windows 95 ■ 

I •Generations Software Collection ■ 
I Gatewav Gold Service & Support ■ 

$2399 ’ 


Intel 120MHz Pentium Processor 
8MB EDO Performance-Enhanced 
Memory 

256K Pipelined Burst Cache 

1GB 9ms DMA Mode 2 EIDE 
Hard Drive 

PCI Enhanced IDE Interface 

64-Bit PCI Graphics Accelerator 

w/2MB DRAM 

4X EIDE CD-ROM, 16-Bit 

Sound Card & Altec ACS-40 Speakers 

TelePath 28.8 Fax/Modem 

Communication Center 

3.5" Diskette Drive 

17" .28 CiystalScan® Color Monitor 

7-Bay Desktop Case 

104+ Key board & MS Mouse 2.0 

MS Windows 95 

•Generations Software Collection 

Gateway Gold Service & Support 



■fawntm 


$2899 


SOFTWARE COLLECTION 

■ Microsoft® Encarta®’95 • MS Bob™ 
• MS Money 3.0 • MS Works 3.0 • MS 
Publisher 2.0 • MS Publisher Design 
Pack • MS Cinemania®’95 • MS 
Bookshelf® 95 • MS Composer 
Collection: Beethoven, Mozart and 
Schubert • MS Wine • MS Arcade: 
Missile Command7Asteroids, Tempest'” 
Centipede® and Battlezone™ • MS 
Dinosaurs • Mayo Clinic® Family Health 
Book • and Mayo Clinic Family 
Pharmacist • plus 31 popular MS 
entertainment games. 


Gateway 2000 
Manufacturing. North 
Sioux City. South Dakota, 
is ISO 9002 Certified. 



P5-7S 


■ Intel 75MHz Pentium Processor ■ 

■ 8MB DRAM ■ 

■ 850MB 10ms DMA Mode 1 EIDE 

Hard Drive ■ 

■ PCI Enhanced IDE Interface 

■ 32-Bit PCI Graphics Accelerator ■ 

w/ 1MB DRAM ■ 

■ 4X EIDE CD-ROM Drive 

■ 3.5" Diskette Drive ■ 

■ 14" .28dp CrystalScan Color Monitor ■ 

■ 7-Bay Desktop Case ■ 

■ 104+Keyboard & MS Mouse 2.0 ■ 

■ MS Windows 95 ■ 

■ MS Works 95 ■ 

■ Gateway Gold Service & Support I 


$1599 


PS-100 


Intel 100MHz Pentium Processor I 
SMB EDO Performance-Enhanced I 
Memory 

850MB 10ms DMA Model EIDE I 
Hard Drive I 

PCI Enhanced IDE Interface 
32-Bit PCI Graphics Accelerator I 
w/1 MB DRAM I 

4X EIDE CD-ROM Drive 
3.5" Diskette Drive I 

15" .28dp CrystalScan Color Monitor I 
7-Bay Desktop Case I 

104+ Key board & MS Mouse 2.0 I 
MS Windows 95 I 

MS Office 95, Professional I 

Edition* with Bookshelf 95 I 

Gateway Gold Service & Support 


While 
supplies fasti 


$1999 


PS-120 


Intel 120MHz Pentium Processor I 
16MB EDO Performance-Enhanced I 
Memory 

256K Pipelined Burst Cache I 

1GB 9ms DMA Mode 2 EIDE I 
Hard Drive 

PCI Enhanced IDE Interface I 

32-Bit PCI Graphics Accelerator I 
w/ 1MB DRAM 

4X EIDE CD-ROM Drive I 

3.5" Diskette Drive I 

15" .28dp CrystalScan Color Monitor I 
7-Bay Desktop Case I 

104* Keyboard & MS Mouse 2.0 I 
MS Windows 95 I 

MS Office 95, Professional Edition* I 
with Bookshelf 95 

Gateway Gold Service & Support I 


$2699 


PS-133 


Intel 133MHz Pentium Processor 
16MB EDO Performance-Enhanced 
Memory 

256K Pipelined Burst Cache 

1GB 9ms DMA Mode 2 EIDE 
Hard Drive 

PCI Enhanced IDE Interface 
I 64-Bit PCI Graphics Accelerator 
w/ 2MB DRAM 
I 4X EIDE CD-ROM Drive 
I 3.5" Diskette Drive 
I 15" .26dp Vivitron Color Monitor 
I 9-Bay Tower Case 
I 104+ Keyboard & MS Mouse 2.0 
I MS Windows 95 

I MS Office 95, Professional Edition* 
with Bookshelf 95 
Gateway Gold Service & Support 


$2999 


10th ANNIVERSARY SYSTE^ 


GATEWAY COLD'" SERVICE 8 SUPPORT 


■ Intel 133MHz Pentium Processor I 

■ 16MB EDO Performance-Enhanced 

Memory I 

■ 256K Pipelined Burst Cache I 

■ 1.62GB 9ms DMA Mode 2 EIDE I 

Hard Drive I 

■ PCI Enhanced IDE Interface I 

■ Matrox® MGA™ Millennium™ I 
2MB W r RAM Graphics Accelerator! 

■ 6X EIDE CD-ROM Drive 

■ 16-Bit Ensoniq® Wavetable 
Sound Card 

■ Altec Lansing Surround Sound I 
Speakers w/ Subwoofer 


TelePath 28.8 FaxAIodem 

Communication Center 

3.5" Diskette Drive 

17” .26dp Vivitron Color Monitor 

9-Bay 10th Anniversary Tower Case 

AnvKey+ Keyboard 

MS Mouse 2.0 

MS W indows 95 

10th Anniversary System 

Software Collection: MS Office 

95, Professional Edition* with 1 

Bookshelf 95 and Generations. 

Gateway Gold Premium Service 


Service When You Need It 
I Toll-Free Technical Support 24 
Hours A Day, 7 Days A Week 
I Free Software Technical Support 
for all Gateway-provided operating 
systems & applications (includes 
Windows 95 Support) 

I Industry-Leading Response Times 
For Toll-Free Support 
I I - Year On-Site Service Agreement 
I Next Business Day Response 
On-Site Servicef 


■ Extended On-Site Service Hours 
(6a.m.- 10p.m. Monday-Friday, 
8a.m.-5p.m. Saturdays) 

■ Scheduled On-Site Service 
(2-hour appointment window) 

■ 3-Year Limited Warranty 

■ Express Replacement Paris Delivery 

■ Club Gateway™ Membership 

■ GW2k' u : Gateway Magazine 

■ Gateway Bulletin Board (BBS) Service 

■ Automated FaxBack Service 
f Pending parts delivery: 


$3999 


*MS Office 95 Professional includes MS Word, Excel, PowerPoint* 
presentation graphics program, and Access? database ($10 shipping charge}. 


GSASchedule# GS-00K-94-AGS-5150-PS0I 


Toll free from Canada 
800-846-3609 

Toll free from Puerto Rico 
800-846-3613 




Gateway2ooo 


" You've got a friend in the business. "* 


‘All Pentium PCs feature 
the ultra-fast Triton chip 
set and Plug and Plav 
BIOS. 




r 


Pentium 

■ processor 


Printed on recycled 
paper with soy inks. 


8 0 0 • $ 4 6 - 2 0 6 1 


610 Gateway Drive • P.O. Box 2000 • N. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 • FaxBack 800-846-4526 
International FaxBack Access 605-232-2561 • Component Add-On Sales 800-846-2080 • Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CDT) 

















NEWS & VIEWS 



TALK 



Watcom C/C++ 10.5 Gets Visual 

Watcom C/C++ has many things programmers will like. But its integrated 
development environment is best described as spartan. Version 10.5 
changes that with the addition of Blue Sky’s Visual Programmer. 
Watcom C/C++ 10.5 continues the compiler’s tradition of multiplatform 
development support. Although it is still Intel-CPU-specific, Watcom 
C/C++ can create 16- and 32-bit applications for Windows, DOS, and 
OS/2. It can also create 32-bit AutoCAD applications and NetWare 
NLMs. 

With 10.5, Watcom links the Visual Programmer into the compiler’s in¬ 
tegrated development environment. Visual Programmer provides rapid 
application-building capabilities, similar to those in Visual Basic, to 
C++. You build an application by defining windows, populating the win¬ 
dows with pushbuttons, scrollbars, and other elements, and attaching 
attributes and actions to the various objects. Visual Builder then gen¬ 
erates MFC-based source code. As you build your application in Visual 
Programmer, it “back fills” 
the Watcom project with the 
appropriate files. 

Watcom’s previous version al¬ 
lowed you to regulate con¬ 
sumption of disk space by op¬ 
tionally keeping the help files 
on the CD; all other files had to 
go on your hard disk. With ver¬ 
sion 10.5, you can run most 
everything from the CD, freeing 
up lots of disk space at the ex¬ 
pense of slightly slower exe¬ 
cution. I opted for the “run 
from CD” choice at installa¬ 
tion time (freeing up more 


OPERATING SYSTEMS 

Vendors Rally 
for 64-bit Unix 
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The major new feature in Watcom’s 
latest C/C++ is the addition of visual 
programming tools. 

than 30 MB) and collided with one of the few bugs in the system. Ap¬ 
parently, the executable copy of the 32-bit C compiler is corrupted on 
some copies of the CD-ROM. A small batch file that I downloaded from 
Watcom’s BBS fixed the problem. Watcom says that release 10.6 
(which will be out by the time you read this) will correct that problem. 
It will be available to version 10.5 owners at no charge. 

Watcom has also added the Watcom Infobase CD. It contains (among 
other things) technical tips from Watcom’s support hotline, faxline, 
and CompuServe forum. This enormous frequently-asked-questions file 
is basically a core dump of Watcom’s Technical Support communica¬ 
tions. Consequently, there’s lots of non-C/C++ information on the CD. 
Performance of generated executables (which is among the best) ap¬ 
pears unchanged. I recompiled the BYTEmark benchmark using version 
10.5 and ran the program on our baseline 90-MHz Pentium machine. The 
results varied by less than 5 percent from scores I obtained using a ver¬ 
sion 10.0-generated executable on the same machine. 

Watcom C/C++ 10.5 is priced at $350; owners of previous versions can 
upgrade for $129; a competitive upgrade is $199. Contact Watcom 
(Waterloo, Ontario) at (800) 265-4555 or (519) 886-3700; fax (519) 
747-4971; on the Web, http^/www.watcom.com. 


A n impressive list of ven¬ 
dors has endorsed an 
initiative to develop a common 
64-bit Unix API. but it may be 
two or three years before some 
vendors release compliant 
products. The list includes In¬ 
tel, Hewlett-Packard, Silicon 
Graphics, Digital Equipment, 
Compaq, IBM, Novell, Oracle, 
SunSoft, and practically every¬ 
one else except 
Microsoft (which 
has Windows 
NT). Microsoft of¬ 
ficials say that the 
NT file system is 
64-bit for im¬ 
proved perfor¬ 
mance, but the 
company has not 
announced a 64- 
bit version of NT. 

Unix vendors 
hope to define a 
set of interfaces and a 64-bit C 
programming model for data 
representation to reduce the 
variability that developers face 
today in writing an application 
for several versions of Unix. 
“The real benefactors will be 
the independent software de¬ 
velopers,” says Mark Silver- 
berg, group manager, Unix 
product marketing for Digital 
Equipment (Maynard, MA). “If 
developers have a single spec¬ 
ification they can program to, 
they won’t have to develop or 
maintain different 64-bit im¬ 
plementations.” Databases and 
other data-intensive applica¬ 
tions will benefit the most from 
64-bit operation. 

The group says it will pub¬ 
lish the 64-bit specification by 
the end of this year; it also in¬ 
tends to build from existing 32- 
bit APIs so that today’s pro¬ 


grams will run on future 64-bit 
operating systems. The API 
will also comply with existing 
standards such as XPG 4.2 
(also known as the X/Open 
Spec 1170), POSIX, the Sys¬ 
tem V Interface Definition 
(SVID), the Common Desktop 
Environment (CDE), and the 
X Window System. 

The 64-bit effort follows an¬ 
other attempt to unify Unix 
around the Common Operat¬ 
ing System Environment, an 
initiative that achieved mixed 
results. “COSE was going to 
unify systems management and 
networking, and it didn’t quite 
succeed in that,” says Scott 
McGregor, senior vice presi¬ 
dent of products at the Santa 
Cruz Operation (Santa Cruz, 
CA). “But COSE succeeded in 
getting the Unix world, in¬ 
cluding Sun, to agree on Motif 
as the basis for the Common 
Desktop Environment. That 
alone is a tremendous success 
of COSE, and it’s often for¬ 
gotten.” 

The delivery of products that 
comply with the spec is up to 
each vendor. Companies such 
as Silicon Graphics, Digital, 
and HAL Computer already 
have 64-bit versions of Unix, 
and the amount of work need¬ 
ed for them to comply with the 
specification depends on how 
closely it matches current prod¬ 
ucts. Others, such as SCO, 
don’t currently have a 64-bit 
version of Unix. “SCO plans 
to ship a 64-bit OS coincident 
with Intel shipping the P7, 
which will be a 64-bit proces¬ 
sor,” McGregor says. ‘That’s 
probably two to three years 
away from happening.” 

—Dave Andrews 
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NEWS & VIEWS 


SECURITY 


Bank Robbers Go Electronic 



B ank robbers are trading in 
their firearms for a new 
weapon: computers. And al¬ 
though companies are usually re 
luctant to admit embarrassing 
rips in security. Citibank A 
(New York, NY), the M 
banking division of 
Citicorp, has up¬ 
graded all security 
procedures fol¬ 
lowing a breach of 
the bank’s cash man¬ 
agement system. In a series 
of break-ins, the bank’s pay¬ 
ment system was compromised 
(perhaps with inside help) for no less 
than the hack of the century: more than $10 
million. (The bank says it eventually recovered 
most of that sum.) 

Citibank is not the only bank to suffer from 
electronic burglary: Security expert Amaud de 
Borchgrave estimates that in just two months 
this year, about $300 million dollars has disap¬ 
peared, electronically, from U.S. banks. 

In July 1994, Vladimir Levin, a mathemati¬ 
cian in St. Petersburg, Russia, befriended a for¬ 
mer St. Petersburg bus driver who had turned 
entrepreneur in San Francisco, according to re¬ 
cently unsealed court documents. Levin al¬ 
legedly told his new friend he had found out 
how to wire-transfer money out of Citibank’s 
computer system. Twice already, he allegedly 
bragged, he had squirreled substantial amounts 
into his own account in Finland. Court docu¬ 
ments say Levin’s colleague became a partner in 
what would become a multinational hacker ring. 

Just a few weeks later, transfers were made to 
BankAmerica accounts held by Primorye 
(roughly translated as “Shoreland” in Russian) 
Corp. and Shore Corp.. both of San Francisco. 
The companies were owned by Levin’s friend 
Jevgenij Korolkov. 

By this time, Citicorp officials had begun to 
suspect foul play and started questioning Ko¬ 
rolkov. Korolkov left the country but apparent¬ 
ly was not deterred. Instead, the two pressed on 
and recruited new partners around the globe, 
authorities say. By October 1994,40 more trans¬ 
fers were made to California, Israel, Germany, 
Holland, and Switzerland. 

Levin, who was system administrator at AO 
Saturn, a St. Petersburg software house, has 
been advised by his attorney not to speak to the 
press. But court documents allege he accom¬ 
plished the illegal transfers by dialing into 


Sleals Sec/ 


Most acts against a corporation are 
committed with help from the inside, 
including employees, vendors, and 
contractors. That’s according to the 
American Society for Security’s 
(Arlington, VA) 1995 Intellectual 
Property Loss Survey. 


Citibank’s cash manage¬ 
ment system. The sys- 
! tern allows Citibank cus- 
f tomers to initiate their 
own fund transfers to oth¬ 
er banks; daily turnover is 
about $500 billion. Author¬ 
ities say that to avoid causing 
suspicion. Levin dialed in from 
his house in Russia late at night. 

Conducting transactions during New York 
business hours would less likely raise alarms. 

Levin apparently used valid user IDs and pass¬ 
words of other banks, among them Banco del 
Sud in Argentina and Bank Artha Graha in In¬ 
donesia. How he got those passwords, given 
Citibank’s extensive security, is unclear. Inside 
help seems likely, but Citibank claims that no 
employees were involved. Citibank officials de¬ 
clined to discuss their security procedures with 
BYTE, but a spokeswoman said that the bank 
continuously evaluates and improves its securi¬ 
ty measures. 

According to Citibank, its security system 
Bagged two August 1994 transfers, $26,800 and 
$304,000, as “strange.” Bank officials called 
the FBI, who observed the electronic interlopers 
as they made their illegal transfers. U.S. offi¬ 
cials were also assisted by telecommunications 
employees in Russia who helped track the ille¬ 
gal fund transfers to St. Petersburg, according to 
published reports. 

Citibank claims it recovered most of the ap¬ 
proximately $10 million in illegal transfers but 
says perpetrators were able to withdraw “less 
than $400,000” before other banks were noti¬ 
fied and able to stop the transactions. Officials 
also say that at no time were any client funds 
at risk. 

In March, Levin was arrested in transit at 
London’s Heathrow airport. At presstime, he 
was fighting extradition to the U.S. from Eng¬ 
land. U.S. authorities want to try Levin on 
charges of theft, forgery, and computer fraud. 
Levin’s attorney, Colin Reynolds, told BYTE 
that Levin wants to return to Russia. Five al¬ 
leged accomplices in other countries, including 
Israel, the Netherlands, and the U.S., have been 
arrested. — Udo Flohr 


Whatever ^ * 



WEB Technologies’ Amazing 
Compression? (see ‘Instant 
Gigabytes," June 1992, 
page 45) 


In an announcement that 
sounded too good to be true, 
WEB Technologies (Smyrna, 
GA) claimed it had developed 
a compression algorithm 
that could squeeze almost 
any amount of data to less 
than 1024 bytes. The com¬ 
pany claimed that its 
DataFiles/16 program could 
compress files larger than 
64 KB to about one-six¬ 
teenth their original size. 
Skeptics said what WEB 
claimed was impossible, yet 
BYTE received numerous in¬ 
quiries from readers, many 
of whom said they felt ob¬ 
liged to investigate WEB’s 
claims, however implausible. 

BYTE contacted WEB for a 
beta version of the software 
so that we could evaluate it. 
WEB at first declined to give 
us the beta, but we said we 
couldn’t write a story about 
the product without one. 

WEB relented and sent us 
the beta version, which we 
tested and wrote about in 
the June 1992 issue. 


Not surprisingly, the beta 
version of DataFiles/16 that 
reporter Russ Schnapp test¬ 
ed didn’t work. DataFiles/16 
compressed files, but when 
decompressed, those files 
bore no resemblance to their 
originals. WEB said it would 
send us a version of the pro¬ 
gram that worked, but we 
never received it. 

When we attempted to fol¬ 
low up on the story about 
three months later, the com¬ 
pany’s phone had been dis¬ 
connected. Attempts to 
reach company officers were 
also unsuccessful. WEB ap¬ 
pears to have compressed it¬ 
self right off the computing 
radar screen. 
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Kaboom, Inc. 



CAREN D. ROTTER 


o, one of your super¬ 
tankers bellied-up on a 
\ reef and is now sliming 
Alaska? Or maybe an¬ 
other in a series of California earth¬ 
quakes nuked your parking garage? 

Perhaps a network news show is dissing 
the trucks you make for inconvenient¬ 
ly exploding on impact? Who ya gonna 
call? Failure Analysis. 

Failure Analysis Associates answers 
nasty questions about nastier failures—- 
by machines, buildings, and humans. 

Walk into their Menlo Park, Califor¬ 
nia, headquarters (one of 11 facilities 
nationwide) and you'll be tripping over 
scientists and engineers brandishing 
Ph.Ds from MIT and Stanford. Com¬ 
puters are everywhere. More than KXX) 
personal computers (laptops, Macs, and 
PC clones) and Silicon Graphics work¬ 
stations help slake the processing needs 
of the 400-plus employees. Digital 
Equipment minis and IBM maxis hold 
more than 60 databases containing such 
tidbits as 350 million accident and in¬ 
cident records, as well as handy items 
such as a copy of every U.S. death cer¬ 
tificate since 1975. 

The company acquires software by 
the t: one of each'' method: If there are 
five programs, each a little better than 
the others for a certain type of prob¬ 
lem. Failure Analysis probably has 
them all. Perusing the typical office 
bookshelf turns up numerous software 
manuals, and not just for word pro¬ 
cessing and running spreadsheets— 

structural stress-analysis packages and human body-modeling 
programs are just as likely. 

The firm’s Phoenix, Arizona, desert test facility is a Disneyland 
of disaster that includes a two-mile road track ( festooned w ith your 
basic potholes, railroad crossings, and water-filled ditches), a 
1200-foot crash rail that can send a vehicle smashing into a wall 
(or another vehicle—your choice) at up to 90 mph, a 90-foot 
drop tower, and a ballistics range just right for blowing tilings up. 
What more could a catastrophe-minded techie ask for? 

Failure Analysis CEO Roger McCarthy estimates that the com¬ 
pany has invested nearly $30 million in technology, and the com¬ 



When technology goes 
splat. Failure Analysis sends 
in a squad of detective 
engineers wielding heavy- 
duty computer wizardry 


pany spends some $3 million an¬ 
nually keeping it all up-to-date. 

Why the tech-fest? Technology 
helps supply the missing (or dis¬ 
integrated) pieces. "‘We're often 
called in years after an accident 
has happened," explains Garri¬ 
son Kost, head of vehicle acci¬ 
dent reconstruction. “By that 
time, the site may have changed, vehicles may not be available. 
We collect all the evidence we can, then use technology to fill in 
the gaps in our knowledge.” 

Calamities of the Rich and Famous 

Failure Analysis has been called in on many high-profile cases. 
When Dateline NBC showed a car plowing into the side of a 
GMC truck with side-saddle gas tanks, a made-for-TV collision 
that produced a dramatic fireball. General Motors got suspicious. 
GM scored a major PR body-slam when Failure Analysis showed, 
using computerized video enhancement (and searching dozens of 
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Kaboom, Inc. 


junkyards to find the actual vehicles), that 
puffs of smoke appeared a fraction of a 
second before the collision. NBC had 
rigged the truck with rocket motors to en¬ 
sure it exploded telegenically. The net¬ 
work wound up eating on-air crow to fore¬ 
stall the libel case of the century. 

Conspiracy fans were paying avid at¬ 
tention when Failure Analysis reexamined 


some of the JFK assassination evidence 
for the American Bar Association's mock 
trial presentation, ‘The United States v. 
Lee Harvey Oswald.” The company 
showed that an assassin on the sixth floor 
of the Texas School Book Depository 
could have committed the murder alone. 

Owners (and insurers) of property dam¬ 
aged in die 1994 Los Angeles earthquake 



Using flight data and the 
cockpit voice recorder, 
Failure Analysis 
recreated the approach 
of a 1981 World Airways 
flight into Boston's 
Logan Airport fbelow]. 
The plane slid into 
Boston harbor (right] . 




In 19S8p a senes of 
explosions, the largest 
one exceeding the 
equivalent 

of 1,5 million pounds 
of TNT r destroyed a 
chemical plant 
in Henderson, Nevada. 
Two people died, and 
the surrounding 
community suffered 
more than $70 million 
in damages. Failure 
Analysis determined 
that the explosion was 
due to a leak in a 
natural-gas line under 
the plant. 








On January 17, 
1994, 

an earthquake 
measuring 6.6 
struck the Los 
Angeles area, 
causing more 
property damage 
than any 

earthquake in li.S. 
history. This 
parking structure 
was one of the 
more artistic 
casualties Failure 
Analysis 
investigated. 


hired Failure Analysis to determine the 
extent of the damage. Following exten¬ 
sive and hazardous field work, and com¬ 
puter simulation of building behavior, the 
company could make useful recommen¬ 
dations about whether buildings should be 
repaired or trashed. 

How lames Dean Died 

Failure Analysis's re-creation (commis¬ 
sioned by the TV show What Happened?) 
of James Dean's fatal car crash 40 years 
ago is a good example of the puzzles the 
company pieces together. Without much to 
go on, Failure Analysis used computers to 
reconstruct the event as a three-dimen¬ 
sional animation and eventually fingered 
the driver at fault and showed how fast 
each car was going when they collided. 

Dean, accompanied by his mechanic, 
was driving his Porsche Spyder from Bak¬ 
ersfield toward Monterey, where he was 
going to race the car. It was a clear day. At 
5:45 p.m., on a straight stretch of two-lane 
asphalt road, where U.S. 41 and U.S. 46 in¬ 
tersect, Dean's westbound car collided 
with an eastbound Ford. Dean was killed 
and his passenger suffered broken bones, 
but the driver of the Ford had only minor 
injuries, Whal happened? 

James Dean's live-fast, die-young rep¬ 
utation suggested an open-and-shut case: 
His speeding and recklessness must have 
been to blame. But strangely, as Failure 
Analysis started scrutinizing the accident, 
this hypothesis didn’t hold together. “Dam¬ 
age to the vehicles didn't indicate an ex¬ 
tremely high-speed collision,” says Kost, 

The steps in reconstructing this acci¬ 
dent are typical of Failure Analysis inves¬ 
tigations, according to Kost. (An investi¬ 
gation can cost anywhere from $5000 to 
$50,000, depending on the complexity of 
the accident—double that if you want com¬ 
puter animations. The Dean case cost an 
estimated $50,000, but those findings were 
intended for a TV audience, not a court¬ 
room.) First, the analysts collected what¬ 
ever information they could: the original 
California Highway Patrol report, state¬ 
ments from two people in a car following 
the Ford, a few photos of the road and ve¬ 
hicles after the accident, roadway “as built” 
drawings, and three aerial photos of the 
site taken the same year as the accident. 
Not much to puzzle out the truth. 

The next step was creating computer 
models of the vehicles, their paths, the 
scene, and the surrounding terrain. Lacking 
die actual vehicles. Failure Analysis digi¬ 
tized two “exemplar” vehicles—twins of 
those mangled in the accident—using a 
theodolite, a computerized surveying tool 
that automatically records x> y , z coordi- 


48NA 2 BYTE NOVEMBER 1 995 



























first 

modems 




to 

install 



fftt SM* 

11* J'S.t 

■'*. 'M 


themselves 


Plug and Play faxmodems for Windows 3.1 and Windows 95 

Supra's new Plug and Play modems are so simple to install, they virtually install themselves. Best of all they 

bring Plug and Play ease to both Windows 3.1 and Windows 95! 

So you’ll experience quick-and-easy installation in your system today and again 


w 


when you upgrade to Windows 95! Just plug in your modem, install the 

© 


accompanying software, and you're ready to go. No 
more jumper hassles, device conflicts, or time- 
consuming diagnostics. Configuration is automatic - just 
Plug and Play! And there's a Supra Plug and Play modem 
designed especially foryou. Choose from either the SupraExpress 
144! PnP (14.400 bps) or the SupraFAXModem 288i PnP (28,800 bps). 

Call 1-800-727-8647 today for the 
Supra reseller nearest you. 




^ Installs in i 

ninutes 

w 

Windows 3.1 

DOS 5.0 or higher 

Windows 95 

1 "PLUG" in 

faxmodem 

“PLUG" in 
faxmodem 

Run Supra install 
M program 

Start up 

Windows 95 

Select available 
COMport “and PLAY" 

"And PLAY" 



Check out Supra's World Wide 
Web site 

http://www.supra.com 

Supra Corporation 

Communications Made Simple™ 











DELL LATITUDE 


Dependable Notebooks 

With Superior Batterv Life 

IT'S LIKE 













INTRODUCING OUR 
PENTIUM PROCESSOR 
NOTEBOOK. 
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DELL LATITUDE v XPi P90ST 

90MHz PENTIUM* PROCESSOR 

• 10.4* SVGA Active Matrix Display 

• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 

• 420MB Removable Hard Drive 
(1.2GB Max) 


DELL LATITUDE XPi P90D 

90MHz PENTIUM PROCESSOR 

• 104“ Dual Scan Color Display 

• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 

• 420MB Removable Hard Drive 
(1.2GB Max) 


Unlike most Pentium processor 
notebooks, Dell's Latitude XPi gives 
you battery life that's actually ''big!' 

That's not just an idle boast, either. 
In the independent VeriTest "Cross 


• Smart Lithium Ion Battery with 
Advanced Power Management 

• 32-bit Local-bus Video, 

1MB Video RAM 

• 2 Type 11/1 Type III PCMCIA Slots 

• 6.2 Pounds 

• Optional Dell Latitude DeskDock™ 
Available 

• 3 Year Extended Warranty 1 

• Add a 1.2GB hard drive for 
$800 more. 

$4299 

Business Lease 0 : $155/Mo. 

Order Code #800035 

DELL LATITUDE XPi P75D 

75MHz PENTIUM PROCESSOR 

• 10.4“ Dual Scan Color Display 

• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 

• 420MB Removable Hard Drive 
(1.2GB Max) 


• Smart Lithium Ion Battery with 
Advanced Power Management 

• 32-bit Local-bus Video, 

1MB Video RAM 

• 2 Type 11/1 Type III PCMCIA Slots 

• 6.2 Pounds 

• Optional Dell Latitude DeskDock 
Available 

• 3 Year Extended Warranty 

• Add a 28 8 PCMCIA X-Jack 
modem for $299 more. 

$3499 

Business Lease: $129/Mo. 

Order Code #800027 

DELL LATITUDE LX 4100D 

100MHz !NTELDX4’ V PROCESSOR 

• 10.4' Dual Scan Color Display 

• 8MB RAM (24MB Max RAM) 

• 128KB12 Cache 

• 420MB Upgradeable Hard Drive 
(810MB Max) 


Country'"“ test," the Dell Latitude XPi 
P75D notebook lasted an average of 
four hours and forty minutes. 

So pick up the Dell Latitude XPi 
notebook. And get big battery life 
without the obligatory big battery. 



• Smart Lithium Ion Battery with 
Advanced Power Management 

• 32-bit Local-bus Video, 

1MB Video RAM 

•2 Type 11/1 Type III PCMCIA Slots 

• 6.2 Pounds 

• Optional Dell Latitude DeskDock 
Available 

• 1 Year Warranty 1 

• Order an additional smart Lithium 
Ion battery for only $199 more 


• S99 More for 2nd NiMH Battery 
(Slides into floppy drive to achieve 
extended battery life) 

• 32-bit Local-bus Video, 

1MB Video RAM 

• 2 Type 11/1 Type III PCMCIA Slots 

• 6.2 Pounds 

• 1 Year Warranty 

• Upgrade to an Active Matrix color 
display for only $300 more 

System Not Pictured 

$1999 


$2599 


D9U 


TO ORDER, CALL 


800 - 822-2870 

In Canada! call 800-668-3021 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pmCT • http://www.us.dell.com/ 

Keycode #01060 


Business Lease: $96/Mo. 
Order Code #800025 


Business Lease: $74/Mo. 
Order Code #800020 


Promotional pricing is not discountable. “The VeriTest Cross-Country v2.0 test simulates typical executive use at Microsoft 
Office® applications in Microsoft Windows* 3.11 during an airplane flight Power management was enabled and 8MB RAM was 
installed VeriTest, inc. is located in Santa Monica. CA. tfor a complete copy of our Guarantees or Limited Warranties, please write 
Dell USA LP.. 2214 W Braker Lane. Building 3, Austin, TX 78758. OBusmess leasing arranged by Leasing Group. Inc ^Prices and 
specifications valid in the U.S. only and sub|ect to change without notice. Microsoft. Windows and the Windows logo are registered 
trademarks of Microsoft Corporation The Intel Inside logo and Pentium are registered trademarks and lnte!DX4 is a trademark of 
Intel Corporation. ©1995 Dell Computer Corporation All rights reserved 
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Kaboom, Inc. 

nates of an object in AutoCAD-standard 
DXF format. The company’s theodolite 
gets a lot of exercise, as does the publica¬ 
tion Auto Trader. It’s a good way to find 
exemplar vehicles, which Failure Analysis 
buys whether they run or not. 

Wavefront’s Advanced Visualizer high- 
end visualization software, which Failure 
Analysis runs on Silicon Graphics work¬ 
stations, imported the sketchy vehicle in¬ 
formation in the DXF file. Applying sur¬ 
faces, textures, and colors to the digitized 
points resulted in photo-realistic 3-D com¬ 
puter models of the Ford and the Porsche 
in the accident, right down to details such 
as the race numbers on Dean’s car. 

Collisions by Computer 

Failure Analysis pored over vehicle pub¬ 
lications of the time, gleaning particulars 
such as: The Ford weighed 3000 pounds, 
significantly outweighing the 1400-pound 
Porsche. This news, along with vehicle es- 
oterica (such as tire properties and crush 
stiffnesses), descriptions of the road sur¬ 
face, apparent point of contact, and the fi¬ 
nal resting positions of the two vehicles, 
was dumped into the hopper of Engineer¬ 
ing Dynamics Corp.'s Simulation Model of 
Automobile Collisions program (EDS- 
MAC). Using principles of mechanics, this 
PC-based package could determine the tra¬ 
jectories of the vehicles after the collision, 
as well as the damage to each vehicle. The 
laws of physics, after all, apply even in 
California, and even to James Dean. 

The engineer tried out different combi¬ 
nations of speeds and angles, allowing the 
vehicles to crash on-screen many times, 
until the vehicles ended up in just the right 
positions and the simulated damage 
matched that of the actual cars (as pre¬ 
served in photos). Guessing high speeds 
for Dean’s car caused the simulated vehi¬ 
cle to overshoot its actual point of rest. 
(See the figure ‘Tost-Impact Trajectory— 
VI Porsche” at right.) When the simulation 
best duplicated the actual events. Dean’s 
car turned out to be going only a modest 57 
mph. while the Ford’s speed was 55 mph. 
So much for the speed-demon theory. 

With the right vehicle speeds, EDS- 
MAC can spit out position and velocity 
for each time step in the simulation: just 
the data Wavefront software needs to gen¬ 
erate motion paths for an animation. 

They also re-created the accident scene, 
using Wavefront, to make the presenta¬ 
tion look more realistic. Theodolite mea¬ 
surements again marked the exact 3-D lo¬ 
cations of the two intersecting roads, their 
center lines, telephone poles, and other 
landmarks, which were fed into AutoCAD 
as the basis for creating a 3-D plot of the 



Simulation of James Dean’s Fatal Crash 


Post-Accident Point of Rest 


Utility pole 


VI Porsche 


Where the vehicles came to rest after the 
accident, according to photos of the scene. 


EDSMAC 
simulations using 
speeds of 77 
mph and 67 mph 
for Dean’s car 
resulted in points 
of rest beyond 
where the car 
actually ended 

I up. According 
to the 
simulation, 
Dean was 
probably going 
57 mph. 


Post-Impact Trajectory - VI Porsche 


VI Porsche 


In an EDSMAC damage 
profile, vehicle damage is 
represented by darkened 
areas. (Dean’s Porsche is 
Vehicle No. 1.) PSIM refers 
to the orientation of the 
midpoint of vehicle damage. 
Delta-V is the change in 
velocity at the point of 
impact. While EDSMAC’s 
graphics lack flash, its 
calculation capabilities were 
critical to this investigation. 


Vehicle No. 2 


Vehicle No. 


EDSMAC 
Damage Profiles 


PSIM (degrees) 
Veh #1 278.0 
Veh #2 339.3 


Wavefront software 
generated this image of the 
two cars about to collide. 
Above, a photo of Dean’s 
Porsche. 
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Performance by Conner. 



Up to 4 GB! 


perfect for storing high-capacity applications 
such as digital video, quad-speed CD-ROM 
recording and graphics. 

In fact, New Media magazine was so impressed 
with the Filepro Performance 4207 that they voted it 
the top A/V disk drive performer in the 4 GB category. 

Conner disk drives feature up to 1,000,000 hours 


Conner's 
Filepro 
Performance 
3.5-inch 
disk drives 
deliver superior 
capacity and 
performance for 
today's most 
demanding 
applications. 


Leaded with all the latest applications and graphics 
programs, your system is pushed to the limit. Your high- 
end workstation, server or RAID storage sub-system 
needs high capacity and superior performance—but your 
current disk drive can’t handle the demands. 

Fortunately there’s the Conner 3.5-inch Filepro 
Performance 1, 2 and 4 GB disk drives. With an industry- 


NewMedia 

MAGAZINE 

AWESOME 


leading data transfer rate of 87.2 Mb/sec and an average MTBF and are available in FAST SCSI-2 and FAST-WIDE 

seek time as low as 8.5 msec, the Filepro Performance SCSI-2 interfaces—backed by our extensive five-year 

family satisfies even the most rigorous performance warranty. And were continually expanding the Filepro 


Conner I'ilcpm 

Performance Disk Drives 

Model: 

CFPioeo 

CFP2105/2107 

CFP4207 

Capacity: 

1.1 GB 

2.1GB 

4.3 GB 

Average Seek 

Time: 

11.0 rote. 

8.5 mice. 

9.0 mate. 

Data Transfer 
Rate 

55.7 Mb/S 

68.7/87.2 Mb/S 

87.2 MMS 

RPM: 

5400 

$400/7200 

7200 

Interface- 

FAST .SCSI-2 FAST SCSI-2 FAST SCSI-2 

FAST-WIDE SCSI-2 FAST-WIDE SCSI-2 FAST-WIDE SCSI-2 

Warranty; 

5 yean 

5y«n 

5 yean 


requirements. 
Plus, with 
up to 4 GB 
of capacity 
the Filepro 
Performance 
drives are 


family of cost-effective, high-capacity disk drives to meet 
your growing system needs. 

So if all those high performance needs are making 
your head spin, call Conner today at 
1-800-626-6637. We guarantee that 
performance by Conner will put 
your mind at ease. TtlB StOTdQB AnSWBfl 


Conner ConFax (West) 408.456.4903, (East) 407.262.4755. CFP1080 #5512, CFP2105 #5513, CFP2107 #5516 (A/V #5407), CFP4207 #5406 (A/V #5408). 

Conner Peripherals World Headquarters, >081 Zanker Road, San Jose, CA 95134. Tel: 408.456.4500. ©1995 Conner Peripherals. Inc. All trademarks or registered trademarks are the property of their respective owners. 
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scene. This plot ensured that the anima¬ 
tion was scaled precisely. A photograph 
of the scene was applied as a texture map 
to give a near photo-realistic look. 


Better Than Film at 11 

The fruit of all Failure Analysis's labor 
was a 45-second 3-D animation of the ac¬ 
cident, from many points of view. (See the 
still image on page 48NA 6.) One of the 
many benefits of using computer anima¬ 
tion, as opposed to a video re-creation, for 
instance, is that the ‘‘camera” can be placed 
anywhere: in the car following the Ford, in 
the Ford's driver's seat, even showing what 


Autodesk 

Sausalito, CA 
(800) 8794233 
(415) 332-2344 

Engineering Dynamics Corp. 

Beaverton. OR 
(503) 6444500 

Failure Analysis Associates 

Menlo Park. CA 
(415) 326-9400 

Silicon Graphics 

Mountain View, CA 
(800) 800-7441 
(415) 960-1980 

TNO (The Netherlands Organization) 

Delft, The Netherlands 
+ 31 15 143 416 
+ 31 15 572 104 

Wavefront Technologies 

Santa Barbara, CA 
(800) 545-WAVE 
(805) 962-8117 


Caren D. Potter is a freelance writer who 
lives in McKinleyville t California. You can 
reach her on the Internet by sending E-mail 
to cpotter@northcoast.com . 


The Science of Uh-Oh 

Far more of Failure Analysis’s work ap¬ 
pears on the witness stand than on the TV 
screen. Typically, a company being sued, 
or its insurance carrier, hires Failure Analy¬ 
sis to perform its own independent inves¬ 
tigation and testify as an expert witness. 
The analysts usually bring some support¬ 
ing visual aids: a graph of a computer 
analysis, or. as in the Dean case, a full¬ 
blown computer animation. 

Computer animations are so convinc¬ 
ing that a judge might disallow them, 
thinking their realism could confuse the 
jury into thinking they portray actual 
events. Nonetheless, they are usually ad¬ 
mitted as evidence since part of the job of 
the Failure Analysis witness is to convey 
the science that went into making the ani¬ 
mation accurate. “We only use computer 
animation when we need to get across a 
sense of the time or a complicated se¬ 
quence of events,” says Kost. “Or, to show 
the point of view of the driver, to illus¬ 
trate what he could or could not see.” 

Because accidents often tragically in¬ 
volve human injury or death. Failure 
Analysis also has biomechanical engineers 
who specialize in assessing injuries. These 


engineers use simulation software running 
on Silicon Graphics workstations to eval¬ 
uate injury-producing forces acting on the 
body. Packages such as TNO’s MADY- 
MO (Mathematical Dynamic Modeling) 
estimate loads on the human body using 
vehicle motion and the geometry of a ve¬ 
hicle's interior. They can, for instance, cal¬ 
culate if the force in a collision is enough 
to justify claims of whiplash. 

Ironically, the same sophisticated tech¬ 
nology that helps make the world safer 
will almost certainly be misused by the 
luckless and the clueless. “Technological 
sophistication has the potential to make 
failures and accidents less likely, because 
the computer can second-guess you,'’ CEO 
McCarthy says. “But at the same time, 
there will be an increasing number of peo¬ 
ple who don’t understand the total system 
implications of what they're doing. In 20 
years. Failure Analysis will be in the busi¬ 
ness of solving increasingly technologi¬ 
cal and system-related issues, such as 
Three Mile Island and similar control fail¬ 
ures caused by people who didn’t under¬ 
stand technology.” 

And that's why their business will prob¬ 
ably continue booming. ■ 


4 Data obtained from 
instrumented anthropometric 
dummies is used to assess injuries 
and compare different accident 
situations. 


▼ Engineers at Failure Analysis's 
Test & Engineering Center in 
Phoenix use this static roll-over 
device to turn a car 90 degrees for 
evaluations of fuel-system 
integrity. The device can also turn 
a car completely over for studies of 
occupants during rollovers. 




Dean himself might have seen. While 
the spectacle isn't gory—no cars 
crumpling or glass flying into the 
air—it certainly does make clear 
what actually happened. Dean wasn't 
speeding excessively. Neither was the driv¬ 
er of the Ford. That driver made a bad 
judgment and turned left in front of Dean. 
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BOOKS & CD-ROMs 


Battle of the Sexes, Part II 

JOHN MONTGOMERY 


T he War of Desire and Technology at the Close of the Me¬ 
chanical Age by Alluequere Rosanne Stone is exactly the 
kind of book you'd expect 10 find the word hermeneutics in. It's also 
the kind of book in which you'll find the word s***head. Between 
strings of obscure words and captivating stories, you'll discover a 
philosophical analysis of what it is to interact with other people in 
our increasingly digital world. 

Stone employs several writing styles, ostensibly in an attempt to echo the cotv 
fusion of a digital culture. It’s a little like reading an article from Esquire right af¬ 
ter one from the Journal of Sociology Nerds', a bit startling but invigorating. But 
Stone is at her best when telling stories. Her recounting of tine trial of a man ac¬ 
cused of raping one of the personas of a woman w ? ith multiple personality disor¬ 
der is interesting, enlightening, and dramatic. 

Throughout the book, though, she resorts to academic prose. One example is 
in her description of how a customer of a phone-sex service will supply missing 
information (e.g., how a partner looks) with idealized fantasy. Her explanation goes 
on for nearly two pages and says nothing more than that people who listen to phone 
sex use their imaginations. Surprise. 

The book concludes with an attempt to draw together these diverse styles: "In 
this brief time of upheaval and promise that always accompanies the transition be¬ 
tween modes of experience and thought... there is a window of opportunity to 
transform the way academic discourse in the humanities and social sciences 
works.’* After making this point. Stone goes off on a peculiar extended metaphor— 
that of the vampire Lest at as anthropologist. Hmmm. 

There arc a few wonderful stories in The War m but there are too many places, 
particularly in the beginning, where it’s just loo easy to 
put it down and reach for your worn copy of Neuro¬ 
mancer or Snow Crash, These pieces of fiction relate 
most of whai Stone is trying to convey far more effec¬ 
tively and memorably. 


John Montgomery t who is located in BYTE's San Mateo 
office, heads the features department. He can be reached 
on the Internet or BIX at jmontgomery @ hix, com. 


THE WAR OF DESIRE AND 
TECHNOLOGY ATM CLOSE 
OF THE MECHANICAL AGE 

Alluequere Rosanne Stone 
MIT Press 

ISBN 0-262-19362-0 
$22.50 



YES, YOUR PC HAS A MIND 

ARTIFICIAL MINDS by Stan Franklin mix Press, isbn o-262-ogi7s-3, sis 

W ill your computer ever have a mind? After reading Artificial Minds by 
Sian Franklin. 1 believe the answer is clearly: You’re asking the wrong 
question. At the very beginning of Franklin’s genial "tour,” he sets out seven 
propositions he intends to illustrate. Because these include "mind is better viewed 
as a continuum rather than a Boolean notion" and "mind, to some degree, is im- 
ple men table on machines ” the outcome of the story is never in doubt. However, 
as a good storyteller, Franklin makes the journey both entertaining and educational. 

He’s prepared a hearty smorgasbord, with dishes draw r n from many fields. I went 
light on the neurons and ganglia, merely sampled the semantics, but I took large 
helpings of mathematics, physics, and robotics. You’ll also encounter AI, Turing 
machines, Schrddinger's cat. Godefs theorem, genetic algorithms, artificial life, 
chaos theory, and legions of robots. Although it’s written for the nonexpert, 
there’s plenty to interest professional researchers. ■ — Edmund X. DeJesus 



ANIMAL BEHAVIOR 

EYEWITNESS ENCYCLOPEDIA OF NATURE 

Dorting KimJersley Multimedia* 95 Madison Ave. T 
Hew York, NY 10016,1212) 213-4S00, $54.95 

HOW ANIMALS MOVE Maris Miiltiinedia/TI*e 
Discovery Channel, 100 Smith Ranch Rd., Suite 301, 
San Rafael, CA 94903, (415) 492-2919, $49.95 


F or most people, gelling back to nature 
means cutting the lawn. These CD- 
ROMs offer an alternative for those of us who 
want a little more adventure yet are not in¬ 
clined to desert safaris or underwater diving 
expeditions. 

Eyewitness Encyclopedia of Nature re¬ 
quires Windows 3.1, It transports you to a 
virtual biological library, where you can ex¬ 
plore everything from the savannas of Africa 
to the world beneath a microscope. The in¬ 
terface consists of books, posters, and speci¬ 
men drawers that offer links to a number of 
organisms. By selecting a direction on a com¬ 
pass or coordinates on a sextant, you can ex¬ 
plore the habitats and environments in which 
these animals live. The CD-ROM also in¬ 
cludes a detailed time line, an extensive search 
tool, a useful help section, and a quiz that 
asks related questions ai various difficulty 
levels. 

How Animals Move requires Window's 3.1 
or Mac System 7.0. This CD-ROM is meant 
for a preteen audience. It offers 11 guided 
tours through various methods of animal mo¬ 
tion, including running/walking, burrowing, 
swimming, and gliding. Tours include short 
video examples of animals moving by land, 
air, or sea. 

The simple-to-use interface also links to a 
game page, where you can choose from four 
categories: interactive graphs, experiments, 
simulations, and games. One interactive graph 
lets you control the jump of a kangaroo by 
adjusting air density and slope. A walking- 
and-running experiment calculates times and 
the energy used by runners over various dis¬ 
tances. An interesting simulation lets you con¬ 
trol the swing of a gibbon monkey. 

If you're daring enough to go beyond the 
outdoor mowing experience, these two CD- 
ROM titles might provide just the thrill you’re 
looking for, 

—Jeff MacClay 
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Mount Vesuvius Erupting 
Before Sound Blaster 32 




What happens 
when awesome geo¬ 
thermal forces vent 
through a typical sound card? 
Not nearly enough, 

WT^at happens when the 
same forces vent through a 
next generation Sound 
Blaster®? 

You mop up the magma 
and start oven 
The profession¬ 
al, affordable 
Sound Blaster 32™ from 
Oreadve Labs, Genuine Sound 
Blaster with next generation 
wave-table synthesis, CD- 
quallty digital audio, upgrade- 
ability and some of die hottest 
new games on the planet. 

And, because it’s a Sound 
Blaster, you know it works 
with all your favorite games 
and multimedia applications. 

Sound Blaster 32 is the 
right choice. To experience 
Sound Blaster 32 for yourself 
see your local Creative Labs 
dealer today. 


Plu© And Play now Available 


THe Next Generation Sound Blaster 

Circle 106 on Inquiry Card- 


Real Instruments. 
Real Sounds. Real Value. 

CREATIVE" 

CREATIVE LABS, ihlC. 


£ : 1993 CWl'H Ttrit Kit logy Ltd. S&atid Rlatter is a registered trademark and Round Blaster 32. Multimedia is Creative and the Crratisct Labi logo are trademarks if Creative Technology Lid. U.R. inquiries;; Fit Rack Siriliti 408-428-2389, 
World Wide Witt (h t tp Jht> u-w.e reaf com}, Creative Labs Customer Response Center T R&G-P98-522F, All other trademark are the property of their reipectiue holders. All rights reserved. 














Veedle Hunting 



PAUL KORZENIOWSKI 


A network is a haystack. The 
printer you want to send 
your file to is a needle. If the 
haystack has two or three straws, no 
problem. But have you ever seen a pint- 
size haystack? 

The key to needle hunting lies in an 
effective directory system that can lo¬ 
cate and identify users, servers, files, 
and other resources. But it’s not sim¬ 
ple—the problems with administration 
and synchronization alone often appear 
insurmountable, and competing stan¬ 
dards form another haystack as night¬ 
marish as your network. The solution 
may lie with the ISO's X.5Q0 specifi¬ 
cation. But until X.5O0 gains more ac¬ 
ceptance, you're left with directory sys¬ 
tems that often weren't designed to 
handle the load they cany. 


The Administrative Nightmare 

Many users never get beyond their own 
network's neighborhood and don’t re¬ 
alize the re’s a problem. For them, every¬ 
thing works fine. Not so for the network 
administrators, who maintain the direc¬ 
tories that store user names and addresses 
in flat-file structures or DBMSes. As 
users join, leave, or move, each change 
requires a directory update. 

With networks growing, the number 
of directories has also skyrocketed, and 
manually monitoring a dozen or more 
directories is time-consuming, imprac¬ 
tical, and prone to error. There's also a 
time lag. In many organizations, technicians enter new informa¬ 
tion only weekly or monthly. Until the next update, the network 
is vulnerable to security breaches. 

Most companies want to automate the updating process, but au¬ 
tomation raises complex technical problems and trade-offs. “Di¬ 
rectories are one of the most difficult issues to solve because 
they touch applications, networks, and users," notes Aaron Con, 
a product manager for Microsoft Exchange (Bellevue, WA). 

What’s in a Name? Or a Directory? 

Most companies want at least one global directory of all users, plus 
smaller directories throughout the nctw r ork. How r much global in¬ 
formation should be stationed in the remote directories? As more 


information is stored, response times slow. 
For vendors, the challenge is to create a 
structure thaf s flexible hut fast. 

Also, vendors have to include mecha¬ 
nisms to ensure that each directory is 
aw^are of any change; this process is called 
directory synchronization. As networks 
grow, so do synchronization problems. Maintaining changes on 
a network with two dozen directories and 10,000 users can bring 
the system to its knees. 

What's worse, loday we rely on directories for sophisticated 
tasks such as network security. Consequently, they need to be 
flexible enough to support a wide range of uses. 

“The major issue companies face with networks is cost of 
ownership," says David Eckert, the NetWare Directory Service 
(NDS) product manager at Novell. “Without robust directory 
services, a technician can service only 100 or so users. With ro¬ 
bust services, he can handle 500.” 

The Gallup Organization (Lincoln, NE) supports 2000 users 
worldwide. In 1992, the company began to build a WAN. Tim 


With directory services, 
you're supposed to be 
able to find anything, 
anywhere. Do they work? 
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Needle Hunting 


X.500: The Once and Future Answer 


In the mid-1980s, the ISO began outlining 
X.500, a standard that builds directories on 
distributed databases so that companies 
can divide their networks into distinct do¬ 
mains. Information is passed between do¬ 
main servers in a hierarchical manner. 

The first standard, completed in 1988, 
lacked needed features, such as replica¬ 
tion. Also, X.500 was rigid, requiring ad¬ 
dresses defined in a fixed manner: country, 
company, organizational unit, and locality 
information. By the time X.500 came into 
existence, many firms were reluctant to 
discard existing addressing schemes. 

Also, the standard was designed to work 
with X.400, a lower-level E-mail standard, 
and it didn’t work easily with other types of 
mail systems. 

A 1992 version of X.500 includes repli¬ 
cation facilities, so multiple copies of a 
global directory can be kept on different 
machines. Users now have the flexibility 
to customize addresses. 

Problems may arise because the current 


Gilkerson, Gallup’s director of worldwide 
network operations, says the organization 
examined Banyan Systems’ Vines and 
NetWare. “We determined that Vines was 
easier to maintain and required fewer tech¬ 
nicians than NetWare.” 

Then, NetWare supported only simple 
directory services with its bindery, which 
stored addressing information on one 
stand-alone server. A technician had to re¬ 
lay each change to all network directories. 
Banyan’s StrectTalk directory service au¬ 
tomatically transmits changes to servers. 

With distributed directories, a user can 
walk up to any machine on a network, en¬ 
ter a password, and begin working. With 
stand-alone directories, users can access 
information only when they are connected 
to a particular server. “Many employees 
travel, so we wanted to make it easy for 
them to work on the road,” Gilkerson says. 

Banyan is offering directory services to 
NetWare users, and Novell is trying to catch 
up. With NetWare 4.0, the company added 
a robust global-naming service. Novell’s 
Eckert notes that the service lets technicians 
divide directories however they wish. 

Microsoft has been well behind the other 
network OS (NOS) vendors in terms of di¬ 
rectory services. It offers a rudimentary di¬ 
rectory with Windows and plans to add 
global capabilities with the Cairo release of 
Windows NT, scheduled for next year. 


specifications are broad and vendors have 
a lot of latitude. There are no accepted APIs 
that outline how to move information from 
one X.500 system to a second. 

A directory system includes a list of such 
mailing addresses as well as the software 
needed to move it from one location to 
the next. X.500 has a hierarchical direc¬ 
tory structure and global information; in¬ 
structions are stored in a global Directory 
Information Tree (DIT). This information is 
then broken up and spread to different di¬ 
rectories, dubbed Directory System Agents 
(DSAs), through a network via a Directory 
System Protocol, which lets directories ex¬ 
change information. 

The Directory User Agent (DUA) is client 
software that presents directory options 
to a user. A DUA then accesses the near¬ 
est DSA via a Directory Access Protocol 
(DAP), which connects a user to a direc¬ 
tory system. DSAs then exchange infor¬ 
mation so the user can either transmit a 
message or locate a mailing address. 


Directing E-Mail 

E-mail suppliers have developed sophisti¬ 
cated directories. Gallup users work with 
Lotus’s cc:Mail and its directory services 
as well as with StreetTalk. “When we in¬ 
stalled our network, cc:Mail was the only 
robust mail package running on Vines,” 
Gilkerson explains. 

The Lotus product features Automatic 
Directory Exchange (ADE), which auto¬ 
matically updates all cc:Mail user addresses. 
Two years ago. Pathfinder (Waltham, MA) 
migrated from stand-alone PCs to a Net¬ 
Ware LAN and selected cc:Mail. “Many 
employees work in third-world countries, 
so we needed a mail system that 
supported a variety of transmis¬ 
sion types,” notes John Talbot, 
systems manager at Pathfinder. 
Managing updates to 15 remote 
directories is simple: ADE auto¬ 
matically transmits each new en¬ 
try to all locations. 

Microsoft Mail 3.0 got distrib¬ 
uted-directory capabilities in 1992. 

It updates E-mail systems, gate¬ 
ways, and personal directories at 
programmable time intervals. 

Multivendor, Multiproblem 

The Lotus and Microsoft products 
keep their own directories in sync. 

But many companies have multi¬ 


ple E-mail systems to synchronize. Unfor¬ 
tunately, many vendors designed incom¬ 
patibilities into their directory services. One 
product may support addresses with three 
fields of eight characters each, while a sec¬ 
ond works with four 10-character fields. 

One way to solve this problem is open 
APIs, as with cc:Mail and Microsoft Mail. 
Users and third parties can then design 
translation programs. But few corporations 
are willing to take on this job. “A com¬ 
pany we work with supports 23 different 
mail systems, so it’s looking for ways to 
minimize directory management rather 
than take on new chores,” notes Con. 

These companies turn to third-party 
tools. For example, Soft*Switch’s (a di¬ 
vision of Lotus) Directory Synchroniza¬ 
tion Protocol ( DS/P) translates directory 
information among Banyan, Digital Equip¬ 
ment, IBM, Lotus, Microsoft. Verimation, 
and Wang Laboratories mail systems. 

Most directory-exchange programs of¬ 
fer only the least-common-denominator 
function set. For instance, one directory 
system may support authentication, but 
the synchronizing software doesn’t. The 
result? Good-bye security. 

At Prudential Insurance (Roseland, NJ), 
50,000 users work with Digital’s All-in-1, 
IBM’s OfficeVision, Lotus’s cc:Mail and 
Notes, Microsoft Mail, and Novell’s MHS 
mail systems. Prudential had been seeking 
a directory-synchronization system since 
the early 1990s, says Randi Mather, an as¬ 
sociate systems manager. In 1993, Pruden¬ 
tial began testing Lotus’s Enterprise Mes¬ 
saging Exchange (EMX). The company 
found it flexible enough to synchronize Pru¬ 
dential’s many mail systems and put it into 
service in 1994. EMX sends between 100 
and 5(X) administrative and address changes 
through the system each day. “Since EMX 
was introduced, Lotus has delivered add¬ 
on modules, which have made management 
of our mail systems simpler,” Mather notes. 

continued 



Banyan's StreetTalk Is a widely used, flexible directory service 
that’s also easy to administer. 
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services organization, offering valuable analysis and knowledge to 
worldwide markets through a broad range of traditional and 
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Where to Find 


Needle Hunting 


What Kind of Directory? 

EMX is geared only to E-mail sys¬ 
tems, so users must maintain other di¬ 
rectories. “A LAN OS houses one di¬ 
rectory, a mail system has a second, 
and the phone system operates a 
third,” says Rapport Communications’ 

Dan Blum. “They’re all growing, so 
management is becoming more diffi¬ 
cult. Long term, companies want to 
consolidate all their directories into a 
single system.” 

Consolidation would ease software 
development as well as user adminis¬ 
tration. Applications developers often have 
to build their own directory services. “De¬ 
velopers would prefer to focus on appli¬ 
cations features, not basic networking 
items such as directories,” notes Michael 
Wixon, who is Banyan’s director of part¬ 
nerships. 

In April, Banyan unveiled Universal 
StreetTalk, which is a directory service 
available free of charge to software and 
hardware suppliers. Cisco Systems, Col- 
labra Software, Oracle, and SAP AG have 
all indicated they will incorporate it in their 
products. 

While such work represents a step in 
the right direction. Universal StreetTalk 
is still proprietary and requires at least one 
Vines server. Users would prefer a stan- 
dards-based solution, such as X.500 (see 
the text box “X.500: The Once and Fu¬ 
ture Answer” on page 52). But standards- 
based technology can be painfully slow. 
X.500 work was begun in the mid-1980s, 
and there's still no fully compliant product 
on the market. 

Another directory service vying for con¬ 
tention is Network Information Services 
Plus (NIS+), from SunSoft (Mountain 
View, CA), which is also bundled with 
Unix OSes from Hewlett-Packard, IBM, 
Novell, and The Santa Cruz Operation 
(SCO). NIS+ is built on Sun’s earlier NIS 
(also known as Yellow Pages), which was 
eventually licensed by all OEM Unix ven¬ 
dors and became the de facto standard for 


Tips for Managing Multiple Directories 


Identify how many directories there are in 
your organization. 

Determine how much addressing information 
is duplicated in the directories. 

In the short term, identify the vendor that has 
the most directory links with your current 
configuration and begin using its tools to 
consolidate directories. 

For the long term, start learning about X.500 
and ask vendors their X.500 support plans. 


Banyan Systems, Inc. 

Westborough, MA 
(800) 222-6926 
(508) 898-1000 
fax: (508) 89&1755 
http://www.banyan.com 

Lotus Development Corp. 

Mountain View, CA 
(800) 448-2500 
(415) 961-8800 
fax: (415) 961-0840 
http://www.lotus.com 

Microsoft Corp. 

Redmond, WA 
(800) 426-9400 


(206) 882-8080 

fax: (206) 936-7329 

http://www.microsoft.com 

Novell, Inc. 

Provo, UT 

(800) 453-1267 

(801) 429-7000 
fax: (801) 429-5155 
http://www.novell.com 

SunSoft, Inc. 

Mountain View, CA 
(800) 786-7638 
(415) 960-3200 
fax: (415) 336-2473 
http://www.sun.com 


directory services. NIS was itself designed 
to attack the shortcomings of Domain 
Name Service (DNS), notably in the ar¬ 
eas of database synchronization and secu¬ 
rity. NIS+ works with Sun’s SolarNet and 
management tools for Microsoft’s LAN 
Manager and NetWare. 

Like DNS, N1S+ uses tree-structured 
hierarchical directories. DNS provided 
central control of the directory space but 
also allowed administrative responsibility 
to be distributed. NIS+ builds on this by 
giving every organization control over its 
domain namespace. NIS+ keeps directories 
synchronized between name servers by 
transmitting only changes; its predecessor 
had to send the entire directory map. 

The Users Revolt 

Historically, vendors developed separate 
proprietary solutions to network directory 
problems and then marketed the differ¬ 
ences as advantages. Users had to evaluate 
competing standards and systems, often 
trading one feature for another. 

After a while, big users realized that 
vendors might not come up with the so¬ 
lutions they wanted. A number of organi¬ 
zations formed the Network Applications 
Consortium (NAC), which today has 26 
members, including Compaq, Nike, Tex¬ 
aco, and the U.S. Marine Corps. During 
the past few years, the group has met with 
key suppliers, issued position papers, and 
tried to forge consensus early in the de¬ 
velopment cycle. 

In April, NAC met with Ban¬ 
yan. IBM, Lotus, Microsoft, and 
Novell to discuss directory issues. 
Larry Gauthier, director of net¬ 
work services at the University of 
Michigan and current NAC chair¬ 
man. says, “We don’t want to end 
up with another situation like we 
had a few years ago, when Lotus 
was pushing Vendor-Independent 
Messaging (VIM) and Microsoft 
was backing MAPI.” 

The University of Michigan 
outlined a solution to a critical 


problem: X.500 is too complicated to 
run on PCs. The university slimmed 
down the X.500 client protocol, call¬ 
ing its new protocol Lightweight DAP 
(LDAP). Lotus’s Greg Loux was im¬ 
pressed with the work and said LDAP 
could become the dominant way for 
client systems to access X.500 ser¬ 
vices. However, no vendor now of¬ 
fers LDAP support. 

“A lot of users think X.500 will 
emerge as the solution, but I’m not sure 
they fully understand the problem yet,” 
notes Novell's Eckert. “There just 
hasn’t been enough customer experience to 
determine how practical it is to implement 
and what benefits customers receive from 
it.” 

A Series of Compromises 

Directory services arc generally so en¬ 
trenched that a company rarely eliminates 
one, even for a better solution. Instead of 
trying to cut administrative chores, orga¬ 
nizations are more interested in causing 
the least disruption for users. Gallup’s 
Gilkerson is interested in using Banyan’s 
Intelligent Messaging but notes the com¬ 
pany has a large investment in cc:Mail. 

The local installed base—whatever it 
is—exerts a tremendous braking force on 
efforts to change, to simplify, to standard¬ 
ize. Although the benefits of centralizing 
directory services are quite clear, achiev¬ 
ing and implementing the changes is pro¬ 
foundly difficult and moves with glacial 
speed. Still, we can do a number of things 
to deal more effectively with the directory 
systems we have right now (see the text 
box “Tips for Managing Multiple Direc¬ 
tories” above). 

And there’s a new factor. Internet ac¬ 
cess and the World Wide Web are growing 
at incredible rates, and they don’t use 
X.5(X) or LDAP. The Internet IP address¬ 
ing scheme and the Web’s complex but 
widely used uniform resource locators 
(URLs) arc primarily addressing conven¬ 
tions, not directory systems. Still, they’re 
based on the Unix world’s DNS. And 
clearly, they’ll have a big impact on the 
future of network addressing. 

So where will we go with network di¬ 
rectories? How will we find out how to 
address a message to Joe in our Podunk 
office? For now. the most practical solution 
is sometimes to call up Joe on the tele¬ 
phone and ask for his E-mail address. ■ 

Paul Korzeniowski is a freelance writer in 
Malden, Massachusetts, who specializes in 
networking issues . You can reach him on the 
Internet at 6841944@mcitnail.com or on BIX 
c/o “ editors . ” 
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provide crisp, clear audio. 

Besides being compatible with Windows 95, it’s no surprise 
ViewSonic monitors are compatible with your budget. 

Call us at (800) 888-8583; Product Code 408 - well make 
everything perfectly clear. 
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Each year, the Illegal use of software 
consumes nearly 50% of your potential 
revenues. With the flames of piracy 
eating away at your profits, can you 
afford not to protect your software? 


Software Obtained Illegally, by region,1993 vs. 1994 
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world’s most advanced software 
protection solution. Since 1984, 
thousands of leading developers have 
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HASP keys to 
protect billions 
of dollars worth 
of software. 
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HASP’S security, 
reliability, and ease- 
of-use led them to a simple 
conclusion: 1 IASP is the most effective 
software protection system available. 
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Hyper-G Organizes the Web 



UDO FLOHR 


I ypertext and hyperlinks 
sounded like magic 
when Ted Nelson pro¬ 
posed them in his 1974 
book Computer Lib. When the World 
Wide Web brought real hyperlinking 
to the Internet in 1991, it seemed to be 
fulfilling that promise of near-universal 
access to disparate data. 

But then the reality hit. An avalanche 
of servers, documents, and hyperlinks, 
compounded by the exponential growth 
in Web usage, has till but buried its use¬ 
fulness for real work by any but the 
most determined. And the work need¬ 
ed to maintain a thriving Web site can 
become a nightmare, too. But that’s 
nothing compared to the problems of 
organizing massive amounts of un¬ 
structured data on the Web, This calls 
for a new approach. 

The answer may be Hyper-G, a sec¬ 
ond-generation hypermedia informa¬ 
tion system that tries to combine the 
advantages of the Web, WAIS (Wide 
Area Information Service), and Gopher 
while minimizing their disadvantages, 

Hyper-G offers a number of direct ad¬ 
vantages: a consistent search interface 
over a number of servers and services; 
the ability to know where you are in 
cyberspace; the power to not only ac¬ 
cess but contribute information; and 
the assurance of referential integrity 
(no dangling hyperlinks) and reliable 
links. Existing Web browsers can be 
clients of Hyper-G servers {they just 
won’t get all the features), and Hyper- 

G browsers can be full-featured clients of normal Web servers, 
Hyper-G was conceived at the Graz University of Technology, 
in Austria, by a team headed by Hermann Maurer and Frank 
Kappe; most development is still being done there. Some orga¬ 
nizations with large Web servers are switching to Hyper-G, die 
best-known being the European Space Agency (ESA). 

A New Way to Manage Web Documents 

Hyper-G represents an advance over the Web as we’ve known it 
because it provides real hypermedia. It supports tools for struc¬ 
turing, maintaining, and serving heterogeneous multimedia data. 


Finding what you want 
on the tangled Web 
could be much easier 
with this new, powerful 
data architecture 


Hyper-G guarantees automatic hyperlink 
consistency, and it supports hyperlinks 
among multimedia documents, full-text 
retrieval, a Unix-ltke security system, and 
client gateways to Gopher and Web 
browsers such as Netscape, Mosaic, and 
Mac Web. Similarly, it includes seamless 
access to popular Internet server tech¬ 
nologies, such as WAIS and Gopher. 
Hyper-G clients access Hyper-G servers across the Internet, al¬ 
lowing users to view and to manipulate information in multiple 
ways. Advanced navigation tools help keep surfers from getting 
lost in hyperspace. 

Links to More Data Types 

In the Web, links are restricted to anchors in text and, to a lesser 
extent, in graphics. Hyper-G, however, supports anchors in many 
data types: graphics, sounds, 3-D objects, PostScript documents, 
or video clips. Links in Hyper-G are bidirectional. Contrary to nor¬ 
mal Web practice, links aren’t stored in documents; they're stored 
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Harmony, Hie client for Unix/X Window systems, shows off 
Hyper-G's impressive navigation features. In the muttrwinifow 
screen below, the window at bottom right shows a search for 
“what's new,” with a list of found objects of different types. Top 
right shows an object from that list, a text with anchors. Top 
left b the Harmony session manager, which pinpoints the 
position of Hie found object relative to the collection hierarchy. 
Behind it is the local map; it shows the link structure around 
the current document, which is highlighted in all views. 


With its native clients, Hyper-G supports an even greater variety of document 
types than Mosaic does. Here we can see the different types; a film !bottom 
right window!, a PostScript document (bottom left), and a 3-0 object in 
Virtual Reality Markup Language (top right). Note the hypermedia links in the 
PostScript and 3-D objects. Links in films, images, and sounds are also 
possible (but not shown here). 




* 



in separate databases. This means links 
can be attached to any type of document, 
such as an MPEG tile, and the document 
format doesn't have to know about the link 
or how it operates. For Web links, how¬ 
ever, you would have to change the docu¬ 
ment itself to put a link from it to another. 
One more advantage is that links can be 
attached to read-only documents—on CD- 
ROM, for example. Here are some other 
significant features: 

* Support for multilanguage documents 
allows users to choose the language in 
which documents are presented. 

* Information Landscape offers an inter¬ 
active, 3-D representation of the data¬ 
base structure. Users can “fly" over the 
information hierarchy, represented as a 
virtual landscape, (See the screen on page 
62.) The color and height of specific 
landmarks, for example, represent docu¬ 
ment type and size. Two-dimensional 
maps are also standard. Any changes 
made to documents and databases are 
immediately reflected in both represen¬ 
tations, 

* Documents have attributes—for exam¬ 
ple, author, keywords, and creation 
dale—that can be used in searches. 

* An underlying object-oriented database 
ensures data consistency and integrity. 


You can appreciate some of Hyper-G's 
features only if you use a generic Hyper-G 
browser. Currently, two are available: 
Amadeus for Microsoft Window's and Har¬ 
mony for the X Window system (see the 
screens above). A client application for 
the Macintosh will be available soon. 
Generic clients are not really meant to 
compete with Web clients: besides Lhc ad¬ 
vanced navigation features, the main rea¬ 
son for using a generic client is authoring 
capability, so you can modify documents. 

Similar to a Web browser, a Hyper-G 
client contains a component that commu¬ 
nicates with the server plus a number of 
interna] viewers for various document 
types. In Harmony, these include text, im¬ 
age formats, video, audio, and PostScript. 
It can also handle highly complex 3-D 
scenes and models specified in a descrip¬ 
tion format such as Virtual Reality Markup 
Language (VRML). External viewers can 
replace the native viewers. 

A central component of Harmony's nav¬ 
igation aids is the session manager. It pro¬ 
vides location feedback at all times, re¬ 
gardless of whether you reached an object 
by following a hyperlink, through a search, 
or by clicking on the local map. 

For video, Hyper-G allows the definition 
of a link anchor that follows an object of 
interest in the video. In Harmony, these 
may be activated both during playback 
and when the video is paused. 

Searches in the native clients, as well 


Why the Web 
Won’t Work 

T here's only one structuring mechanism to han¬ 
dle all the different types of data and docu¬ 
ments on the World Wide Web—hypertext anchors 
that link to other documents, Although this approach 
can be used to create menu-like hierarchical struc¬ 
tures. Web databases are basically flat-file collections 
of documents with pointers. 

The Web’s limitations become apparent when you be¬ 
gin to maintain more than a few hundred Web pages. 
Here are some major weaknesses; 

- Mo full-text search mechanism is built into the 
Web server, fet alone the possibility to search 
across boundaries of Web servers. 

5 Because the Web currently lacks authorization 
features, servers are often implemented as is¬ 
lands. even within the same organization, to pre¬ 
vent access by unauthorized parties. This defeats 
the Web’s underlying principle of tying informar 
tion together, and it makes global searches even 
more difficult. 

■ The way hypertext transport protocol {HTTP) op¬ 
erates on the Web, an object that's located with a 
given URL may not be accessible at a later time. 
Moving an object to a different location changes 
the URL needed to access it. Even worse, a given 
URL can point to one object at one time and to a 
different object, at another, 

' You can't follow links backward. This makes it 
impossible to determine what other documents, 
even wi th in a single server or Web site, refer to the 
one that you're about to move or delete. The in¬ 
evitable result is dangling links. 
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Hyper-G Organizes the Web 



as from a Web or Gopher client, provide a 
full range of query refinement You can 
do Boolean or fuzzy searches* as well as 
searches by attribute or content, and you 
can specify the scope. Results are provid¬ 
ed as a list, ranked by the server’s esti¬ 
mate of each document’s relevance. 

Document Structure and Server Interaction 

When we talk about Hyper-G *s architec¬ 
ture, we really have to consider two sepa¬ 
rate architectures: the structure of the doc¬ 
uments, and the way in which servers 
interact with one another. These are relat¬ 
ed, of course, because data can be distrib¬ 
uted across multiple servers. 

Hyper-G structures data hierarchically. 
The basic item of a Hyper-G database is a 
document cluster rather than a single doc¬ 
ument. (See the figure “The Hyper-G Data 
Model” below.) This simplifies the im¬ 
plementation of such features as multiple 
languages or multiple graphic representa¬ 
tions (a picture stored in different resolu¬ 
tions, for example). 

Document clusters in Hyper-G arc com¬ 
bined into collections. A collection can be 
part of one or more parent collections. This 
provides a big advantage: You can insert a 
document into a collection without hav¬ 
ing to first define the links. This is impos¬ 
sible in the Web, where a document with 
no link is inaccessible; in Hyper-G, it’s 
simply part of the collection structure. 

Collections (and document clusters) can 
have attributes, which are searchable. Col¬ 
lections can span multiple Hyper-G 
servers, providing a unified view of dis¬ 


tributed resources. All servers worldwide 
are members of a virtual “root collection” 
called Hyper Root. 

A Hyper-G server keeps H ack of object 
attributes, arranges collections, and con¬ 
nects clients with the link database. It also 
encompasses three separate server com¬ 
ponents: the full-text server indexes text 
documents, the document Server manages 
documents, and the link server stores hy¬ 
perlinks and ensures consistent link refer¬ 
ences. (See the figure “The Cliem/Server 
Architecture of Hyper-G” on page 64.) 

Hyper-G uses an efficient, connection- 
oriented protocol. Unlike Web or Gopher 
clients, which usually talk to many differ¬ 
ent servers during a session, a Hyper-G 
client connects to a single serv¬ 
er. If documents from a re¬ 
mote server are need¬ 
ed, the local server 
fetches them and 
passes them along to 
the client. This ap¬ 
proach has advan¬ 
tages: Users have to 
identify themselves to 
only one server, where 
accounts and access rights 
are maintained; the Hyper- 
G server, not the client, han¬ 
dles external protocols; and re¬ 
mote Information can be cached 
in the local server. Users of 
commercial on-line services, 
such as America On-Line, get 
some of these benefits when 
they access the Web through 
their service, but only because 
the service has chosen to work 
that way. Hypcr-G is com¬ 
pletely decentralized and does 
its job regardless of which ser¬ 


vice provider the user has. 

A server/server protocol ensures con¬ 
sistency across server boundaries in a dis¬ 
tributed Hyper-G database, and a 
client/client protocol allows local Hypcr- 
G browsers to communicate with one an¬ 
other via the server. 

Hyper-G servers can store pointers to 
remote objects on Gopher and Web 
servers. Documents from those worlds are 
transformed into Hyper-G representa¬ 
tions—Gopher menus become collections. 
Similar gateways to WAIS and FTP will 
be added soon. 

When Web clients access Hyper-G 
servers, specified levels of the collection 
hierarchy and documents are converted 
into Hypertext Markup Language (HTML) 
documents on the fly, complete with links. 
Most other Hyper-G functions, such as 
identification, language selection, and 
searching, are also made available to the 
Web user. Advanced features, such as 3-D 
navigation or modifying documents from 
within the browser, do not map to the Web; 
they require a Hyper-G client. 

Security Measures 

Hyper-G has a sophisticated authorization 
mechanism. It specifies for each user the 
rights to read. link, modify, and annotate 
documents, and it supports anonymous 
users ("guests”). An administrator can as¬ 
sign access rights on a per-document or a 
per-collection basis. Each user has a home 
collection for storing pointers to resources 
and personal documents. 

Hyper-G uses a hierarchical access 
scheme. Authors may grant indi viduals or 
groups the right to read, write, link, or 
delete documents. Some Web browsers 
allow users to make annotations, but these 
are implemented in the browser software 



In Hyper-G, documents can stand alone but are most often 
considered as document dusters, which can group different 
representations or versions of the same document. Clusters are 
themselves organized in collections managed by tire server. 
Searches can locate and access documents in the same 
collection, in parent collections, and in unconnected collections. 
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Thanks to Sprint Business, 
Rail Europe increased its speed 
to 256 kilobits per second. 

Real Problem. Rail Europe , the exclusive sales 
agent for most European railways, needed a way to offer their 
huge database of schedule and fare information to travel 
agents all over the world. 

Real Solution. Sprint Business put them on track with SprintNet, 
the world’s largest public data network, with access from 45 countries. 
What’s more, with X .25 packet switching and highly reliable access 
at up to 256kbps, Rail Europe has quickly become the only stop for 
thousands of travel agents in the and as far away as Japan and Australia. 

All they need is a PC and the price of a local call to book virtually 
any train in Europe and the former Soviet Union. 24 hours a day. 

Sprint Business technology helped Rail Europe. 
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Hyper-G Organizes the Web 


The Client/Server Architecture of Hyper-G 
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Hyper-G r s efficiency steins in part from its division of labor among servers. The Hyper-G server keeps track 
of abject attributes, arranges collections, and connects clients with the fink database* The full-text server 
indexes text documents, ti*e document server manages documents, and the link server stores hyperlinks 
and ensures consistent link references. Clients and outside services, such as the Web and WAIS, see only 
the single Hyper-G server. 


and stored locally. In Hyper-G, you can 
set up authorization classes for annota¬ 
tions, permitting private, group, or public 
annotations to the primary document. 

No secure payment mechanism—for 
transmitting credit card information, for 
example—is available within Hyper-G yet, 
but the European Union is about to start 
a project that will bring high security stan¬ 
dards to Hyper-G. This is a prerequisite 
for commercial applications. 

Compatibility and Conversion 

One of the really big questions about a 
project like Hyper-G is this: Can the Web 
as we know ih whatever its shortcomings, 
be successfully challenged by a newcom¬ 
er? Compatibility is crucial, and Hyper- 
G’s developers have gone to great lengths 
to ensure compatibility between Hyper-G 
and the Web, In fact, you might never no¬ 
tice that your Web browser is accessing a 
Hyper-G server rather than a Web site. 

To convert an existing Web system with 
a number of servers into a Hypcr-G sys¬ 
tem, the migration path is straightforward 
enough. For example, an organization that 
maintains five different Web servers, each 
belonging to a different department, could 
convert them into five Hyper-G collec¬ 
tions, which in mm would belong to a sin¬ 
gle collection for the organization as a 
whole. Using Hyper-G's authorization 
structure, modification rights would still 
remain with the individual departments, 
bill users could now search for a particular 
piece of information across the database 
as a whole. No modifications to the origi¬ 
nal HTML documents would be required. 
People could still use their Web browsers 
to access the system, but they might even¬ 
tually want to switch to Hyper-G client 
software to lake advantage of Hyper-G's 
additional features. 

Hyper-G’s developers have used their 


experience from the Web and other large- 
scale networked multimedia systems, in¬ 
corporating into the basic Hyper-G all 
those features that have been recognized as 
indispensable but cannot be easily imple¬ 
mented on the Web. Hyper-G provides a 
uniform and controlled environment: while 
similar features might be implemented on 
top of the Web using external applications, 
this approach would eventually lead to dif¬ 
ferences between sites. 

High Performance, Low Overhead 

Not much hard data on Hyper-G’s perfor¬ 
mance is available yet, but experience sug¬ 
gests that database size is almost irrele¬ 
vant to the speed of searches, since 
pre-indexing is used. The campus server at 
Graz manages about 85,000 documents 
and 130,000 sessions per month, with an 
average of 300 simultaneous users. This 
server is a rather ordinary SparcStation 
10/40 with 64 MB of RAM. The server 
runs at about the same 
speed on a Linux PC 
w ith a 100-MHz Pen¬ 
tium processor and 32 
MB of RAM. 

Until this fall, native 
Hyper-G documents 
had lo be encoded in 
Hyper-G Text Format 
(HTF), Now you can 
use version 3,0 of 
HTML, the Web’s na¬ 
tive formatting lan¬ 
guage, HTML will 
probably supercede HTF, Overhead for 
non-native clients (i,e., Web browsers) 
doesn’t seem significant now and will be¬ 
come negligible as HTML 3.0 comes into 
use. It will also soon be possible to anno¬ 
tate documents from within a Web client. 

The Hyper-G standard components are 
written in C++ and were partly developed 


using the Interviews toolkit library 1 . Hy¬ 
per-G runs on most flavors of Unix, and 
the development team plans a port to Win¬ 
dows NT. According to Frank Kappe, the 
Hyper-G code is copyrighted but freely 
available to all, just as Mosaic is. 

It takes only a few hours to set up a Hy¬ 
per-G server. The standard distribution 
package includes a semiautomatic instal¬ 
lation procedure, as well as tools for in¬ 
serting, modifying, and deleting objects 
in the database. These are most often used 
in scripts (e,g„ using the Perl language) 
for mass insertion of data. One utility* 
called hifimport, can be used to create 
stand-alone versions of a Hyper-G Inter¬ 
change Format (HIP) file; this could, for 
example, be used for CD-ROM produc¬ 
tion. Another utility, called haradmin, helps 
maintain the user database. 

The Future 

The Gopher gateway (which makes Hy¬ 
pcr-G accessible from Gopher clients such 
as GopherVR) will be enhanced to offer 
Gopher server administrators a migration 
path to Hyper-G, Also, there’s a tool to 
import a Gopher server’s data to a Hyper- 
G server. The University of Minnesota has 
embraced Hyper-G for the next genera¬ 
tion of its Gopher information system and 
is working on a native Hyper-G client for 
the Macintosh, 

Hyper-G isn’t perfect. One of the prob¬ 
lems seen so far is that clients like Har¬ 
mony or Amadeus do not handle defec¬ 
tive (or syntactically incorrect) HTML, 
documents very well. In these cases, there 
can be problems getting a document up 
on the screen, and people would have more 
luck using a normal Web client. 

Hyper-G is a stable, powerful, and, 
above all, available al¬ 
ternative to the World 
Wide Web that offers 
something no other 
Web-based technology 
does. It can organize 
the mass of unstruc¬ 
tured data and unman¬ 
ageable hyperlinks. 
Whether Hyper-G has 
a chance to make an 
impact in the decen¬ 
tralized and frankly an¬ 
archic environment of 
the Internet remains to be seen. But it’s 
also possible that it could supersede the 
Web and we users won’t even notice, * 


Udo Flohr is a science and technology jour¬ 
nalist based in Hannover, Germany . He can 
be reached on the Internet by sending E-mail 
toJIohr@dfh.de. 


TAKE A TEST DRIVE 


You can test-drive the Hyper-0 system 
using a Web browser such as Netscape 
or MacWeb. A good starting point is the 
Hyper-6 server at the Graz University of 
Technology: httpi//iigiicmdu-graz.ac,3t. 
Consult the doc directory at the Graz 
site, or FTP to: ttp^/ftp.utdailas.edu/ 
puh/Hyper-G. You can subscribe to a 
Hyper-G mailing list by sending an E^inait 
message with the line “subscribe hyper- 
g" to iistproc@Hcm.tw-graz,ac,at. 
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WHAT A CHARMING HODGEPODGE 
OF SERVERS, PC’S AND MAINFRAMES 
YOU’VE GOT THERE. 



(M AY WE SUGGEST THE UNIX* SYSTEM 
THAT’S BEEN SHOWN TO MANAGE 
MULT [VENDOR ENVIRONMENTS BEST?) 


computer consultant, IBM’s AIX* is the best¬ 
rated UNIX operating system! And when you 
have System View* for AIX monitoring 
and managing complex networks, your 
system can grow right along with your 
business without increasing your staff. 

It will also he possible for you to 
keep track of your network without 
leaving your desk, because System View 
for AIX provides all the systems 
management functions under 
easy-t o - u se i nterface. 

For more information on 
how to turn a legacy of other 
peoples computers into a very 
J big asset for you, give us a 
call at 1 800 IBM-3383, 
ext. FA 179. Of course, if 
you’re on the Net, you 
can pay a visit to our 
home page at http:// 
www.austm.ibm.com 


Solutions for a .small [ilantit™ 


D.H Blown Report "UNIX Malures" - IBM AIX 411994 Enterprise Maragems* 
Summit - IBM NetVlew™ tor AIX wtiicH is a part of SystanView, IBM. RISC 
E^slenvBOOO, AIX, SysttfnVIe* and NflVIew are registered trademaite and Solutions 
lor 2 small planet is a titf&marii ot tntemalional Business Machines CorppriJioa UNIX 


is a reglsler&d tiatfomart in the U.S. and olhw counlries, ifcensed gKclusfvBfcy 
through X/OpEn Company Limited. All Giber company and/or product nanies 
are trademarks or registered trademarks of their respective companies The 
IBM home page can be round at htip.//www.ibm.co ri © 1995 iEM Corporation. 
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Its as if youve inherited computers from at 
least three different dynasties. They’re all 
different sizes, shapes and capacities, and 
sometimes they don’t seem to like each 
other very much. On the other hand, 
you really need them to get along. 

Which is why the recent 
Enterprise Management Sum¬ 
mit put the RISC System/6000* 
and other UNIX systems 
through 14 grueling tests 
on managing complex 
multivendor systems. 

When the dust set^ 
lied, only one company was 
aide to outperform HP,® 

Groupe Bull® Computer 
Associates® and Digital! 

And that company is IBM, 

According to D.H. 

Brown, an independent 
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Faking It, Then Making It 

JOHN R. VACCA 



I fat first you don't succeed, you probably didn’t run enough 
simulations. Take Siemens Solar Industries, It succeeded. 
How? Before committing its photocell production to a new- 
to-the-industry clean room, SSI took advantage of simula¬ 
tion software and a nearby university to fine-tune the processes 
and work-flow procedures it would use. The results were dra¬ 
matic. The Camarillo, California, company saved over $10,000 
in consulting fees. And because it could clear up production 
bottlenecks in advance, the new clean room is saving the ceLl- 
fablication department roughly $7.5 million annually. 

The key was simulation. No long¬ 
er just computer games for Lhe in¬ 
tellectually curious or exercises in 
the computer-science curriculum, 
today’s simulation sofiware has 
comedown from lhe world of FOR¬ 
TRAN subroutines and is appear¬ 
ing on desktop computers. 

Now simulation is making its 


way into the world of business and industry. It was important in 
an earlier business-process reengineering effort at SSL and dur¬ 
ing the past year simulation helped line-tune the planning and op¬ 
eration of a new production process and fabrication facility. 

Making a Clean Start 

SSI is the world's largest volume maker of solar electric products. 
Everything from power supplies for telecomm uni cations sys¬ 


tems to utility-scale solar electric plants uses its cells and modules. 
Your lawn might even be an SSI customer: The company also pro¬ 
duces solar panels and solar-powered outdoor lighting, it's part 
of the worldwide Siemens Solar Group, which has locations in 
Germany, Japan, Singapore, and the US. 

SSI decided to introduce clean-room contamination-control 
technology into its photocell fabrication. That spells money—to 
upgrade equipment and to create a new facility. 

A clem room provides a controlled environment that Filters in¬ 
coming air and water to high standards of purity. It also controls 
temperature, humidity, and air pressure, bul 
the key element is air filtration. Clean-mom 
personnel wear special coveralls, hair covers, 
shoe covers, face masks, and gloves. Clean 
rooms are standard practice for fabricators in 
the semiconductor business—you couldn't 
make a CPU without them—but lhe solar in¬ 
dustry had never used them before SSI decid¬ 
ed 10 take the plunge. 

There was a lot al stake. And there were 
high hopes. “This new facility would enable 
Siemens to attain higher levels of quality in 
the cell-fabrication process,” says Mike Fah- 
ner, the SSI project manager responsible for 
improving information accuracy and imple¬ 
menting logistics systems to enhance supply- 
chain performance. “This was also an oppor¬ 
tunity to improve productivity by redesigning 
the facility layout and material flows to in¬ 
crease throughput, decrease the work-in-pro¬ 
cess levels, and reduce cycle times,” he adds. 

Efficiency Is the Name of the Game 

World-class manufacturing organizations strive 
to minimize the level of what is called work-in- 
process —that is, the inventory of unfinished 
goods on the shop floor that are waiting for 
the next processing step. Work in process rep¬ 
resents a capital asset that's tied up—money 
that could be better invested in tilings such as 
plant upgrades. 

High inventory levels can he costly. If things 
move slowly enough, there can even be a cost of obsolescence. If 
the products are technology-driven where changes occur rapidly, 
then the admi n istrative costs of managing engineering changes for 
partially finished goods can be cumbersome. 

“At SSI, we considered that computer simulation was an ide¬ 
al tool to help improve the productivity and quality of the cell-fab¬ 
rication process,” explains Fahner. “Computer simulation provides 
a virtual laboratory where an engineer can experiment with effects 


It’s always better to make 
mistakes on a model than to 
screw up in production. That’s 
why the solar industry’s 
first clean room started life 
as a simulation. 
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such as adding machines or changing their configuration without 
the time and expense of making the physical changes.” 

Computer simulation also allowed SSI to compare numerous 
alternatives quickly. “We believed that simulation models could 
predict the effects of proposed equipment investments or modi¬ 
fications with minimal risk,” Fahner adds. “We also believed 
that the primary benefit of the simulation-modeling process was 
the knowledge and insight we would gain in understanding the in¬ 
teractions within the systems we were designing and studying.” 

According to Fahner, SSI’s primary goals were to model the 
proposed production process, concentrating on the wafer-diffu¬ 
sion, oxidation, and plasma-etch processes for the new cell-fab¬ 
rication room. The company also wanted to identify and remove 
system constraints and evaluate alternative scheduling, delivery 
rules, and material flow with respect to queue levels, throughput, 
cycle time, machine utilization, and work-in-progress levels. 

Partnering with Poly 

Dr. Serna Alptekin, professor of industrial and manufacturing 
engineering at California Polytechnic State University in San 
Luis Obispo, California (generally known as Cal Poly), wanted 
to get her students involved in a real industrial problem using 
simulation techniques. She approached Fahner after a mutual 
contact suggested she consider SSL 

Fahner was interested in a partnership with Cal Poly because 
he’s always looking for efficient ways to solve problems with 
limited resources. Siemens keeps a core group of highly skilled 
and focused individuals who manage projects using external re¬ 
sources on an ad hoc basis. This approach has allowed Siemens 
greater flexibility by accessing a specialized knowledge base 
only when needed, and without carrying costly overhead. (See the 
text box “Learn by Doing” on page 72.) 

The project began on September 23, 1994. Alptekin visited 
SSI to tour the plant and discuss the project’s objectives. Fahner 
visited Cal Poly twice during the 10-week project, defining proj¬ 
ect objectives for the students, providing data, and answering 
questions whenever industrial expertise was needed. 

Alptekin’s students were excited and willing to visit SSI to 
learn more about the problem. They also felt greater-than-normal 
pressure, since the projects weren’t hypothetical exercises created 
by an instructor and ultimately destined for the trash can; their 
work would be evaluated by industry, and their recommenda¬ 
tions might actually be implemented within a few months. 

Picking the Right Simulation Tool 

Alptekin notes that simulation software has been around for a 
long time. “It was part of my Ph.D. dissertation in 1981 to write 
code in FORTRAN as a simple simulation tool to solve a simple 
problem. With advances in computer technology and software, 
solving the same problem, which took several years in the 1970s, 
could be accomplished in several days today,” she observes. 

After numerous meetings and discussions, the Cal Poly stu¬ 
dents, with Alptekin’s help, selected ProModel from ProModel 
Corp. (Orem, UT) as the software they would use for the SSI 
computer simulations. “ProModel is just one of the simulation 
tools we use,” says Alptekin. “We picked ProModel because it 
was the only available simulation product that was developed 
as a Windows application,” she adds. “It offers the advantages of 
a true Windows-based product.” (See the text box “What Pro- 
Model Can Do” on page 68.) 


SIMULATING SIEMENS’S CLEAN ROOM 


The Problems 

• Poor material flow. 

• Unbalanced resource utilization. 

• Bottlenecks in throughput. 

• Schedule delays. 

The Solution 

• Model alternative scenarios and 
select the best attributes from each. 

• Study the interactions between machines to eliminate 
bottlenecks. 

• Improve material flow and reduce work-in-process levels by 
implementing a "pull system 1 ’ based on consumption 
replenishment. 

The Benefits 

• Validated process capabilities prior to implementation and 
met budget and capacities. 

• Modified scheduling rules and operating procedures to 
improve process performance. 

• Gained a better understanding of the process, reducing the 
risks involved in decision-making. 

• Developed an analytical tool that can be used for 
continuous process improvement. 

The package’s relatively gentle learning curve was critical, 
according to Alptekin. “Since this was a class project, the simu¬ 
lation tool had to be easy enough to learn and apply in a short 
time,” she explains. “Anybody who’s using Windows could learn 
to use ProModel in a short time.” The user does not have to learn 
a simulation language. It’s a point-and-click development tool 
through its library of tools, icons, and constructs. The package’s 
on-line help and on-line training were also important factors. 

In addition, ProModel was well suited for this project-work¬ 
group situation because different members of the group could 
develop submodels and integrate them into a final model. “It al¬ 
lows the user to start with a small model and develop it to a larg¬ 
er model through the use of submodel and model-merge capa¬ 
bilities,” Alptekin continues. “ProModel is also well suited for fast 
what-if analysis because of its flexibility to accommodate changes 
and its fast running speed.” 

The Windows underpinning of ProModel offered other ad¬ 
vantages. The students found ProModel's output charts and 
graphs superior to those of other simulation products, and they 
could easily paste them into other Windows applications for re¬ 
porting purposes. Finally. ProModel’s animation capabilities 
were a definite plus. “Animation helped SSI managers validate the 
baseline model and provided them with a better understanding of 
their proposed system,” says Alptekin. 

How the Students Used ProModel 

The students used ProModel to develop a baseline that defined the 
model’s scope and objectives based on real data. They also used 
it to make assumptions to simplify the model, as well as to create 
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WHAT PROMODEL CAN DO 

ProModel is a Windows-based simulation 
package that you can use to model just 
about any system of discrete events, such 
as manufacturing systems, business 
processes, and service systems. 

ProModel schedules simulation events 
based on predefined parameters. You tell 
ProModel how and when the entities (in 
this case, silicon wafers) arrive at each 
machine, how long each machine takes to 
service them, and under what conditions. 
When you run the simulation, the computer 
processes each event and keeps track of 
the system's vital statistics as the model 
changes state. 

ProModel provides several standardized 
reports, graphs, and animations that 
summarize the results of the system over 
time. These are valuable in comparing 
alternative scenarios. Important statistics 
include system throughput, machine 
utilization, and average queuing times in 
the machine buffers. 


a model of the network of resources in the 
system by defining the machines, their ca¬ 
pacities, and the probability-distribution 
functions of their stochastic service times 
and interarrival rates of incoming parts. 
Some of the resources in this model in¬ 
cluded chemical-etching baths, spin-rinse 
dryers, wafer-transfer stations, diffusion 
tubes, oxidation tubes, and plasma-etch 
ovens. 

Also, the students used ProModel to de¬ 
fine the routines used for producing wafers. 
There were two product lines in the Sie¬ 
mens model, plus a sequence of opera¬ 
tions, batch sizes, and logical rules that 
determined which machines could be used 
under specific conditions. 

Furthermore, they used ProModel to 
validate the baseline model, which han¬ 
dled iterative simulation runs, comparison 
of simulation runs to real performance, 
and baseline-model validation when the 
simulation-generated statistics matched 
the actual performance to the given as¬ 
sumptions. Finally, they used ProModel 
to develop alternative scenarios to design 
enhanced systems that met the modeling 
objectives. 


Simulating the Processes 

The actual project modeled the wafer-dif¬ 
fusion, oxidation, and plasma-etch process¬ 
es. The simulation involved the machines, 
equipment, workstations, storage-and-han- 
dling devices, operators, and material and 
information flows necessary to support the 
process. SSI and the students developed 
a baseline model of the proposed system 
and validated the baseline results from the 
simulation with actual process data. 

Also, SSI and the students developed 
and evaluated alternative scenarios. Many 
involved the problems of producing two 
different models of solar cells that called 
for different machine setups and process 
times. The students considered adding ex¬ 
tra spin-rinse dryers, diffusion and oxida¬ 
tion tubes, and/or plasma-etch ovens to 
the system; modifying machine-setup 
times; and using a different type of dryer 
that required no setup or changeover. Oth¬ 
er potential changes included a variety of 
scheduling options for both production 
and parts arrival, modifying batch sizes 
according to cell model, and changing the 
distribution of diffusion and oxidation 
tubes within the facility. continued 



• BUSINESS PROCESS RE-ENGINEERING 

• MANUFACTURING & DISTRIBUTION MODELING 

• SERVICE DELIVERY MANAGEMENT 


The power of a full, professional simulation package, direct 
interface to EXCEL5 and Visual Basic, the ease of a designed- 
for-WINDOWS interface, a comprehensive manual including 
guidance on simulation statistics and techniques, 
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There was a time when 
CAD/CAM/CAE software 
like ours simply didn’t exist. 
When brains, common sense, 
and interaction were enough. 
Today, I DEAS Master Series™ 
software gives you the power to 
automate mechanical design in 
a way that is transparent to the 
intricacies of your organization. 
Power to do your whole job. 
Better, Faster And best of all, 
in perfect tandem with your 
entire engineering team. 

Get your hands on the industry's 
most fully integrated 
suite of design* test, simulation, 
and manufacturing tools. 

Oaff 1-SOQ-34S-7372 
and ask about l-DEAS today. 


SDRC is a regtetar&d ImdOmzirk and 
f-DEAS Master Series is a trademark of 
Structure? Dynamics D&semrch 'Corporation. 
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Recom me n d ati ons 

The Cal Poly students delivered their final 
report and presentation on December 2, 
1994. They proposed specific recommen¬ 
dations on given criteria and objectives, 
as well as on new operations and organi¬ 
zations. As a result of this project, SSI was 
able to make significant changes that im¬ 
proved the efficiency of the clean-room 
facility and plan for further changes that 
would allow even more productivity. 

For example, SSI's solar-cell line in¬ 


cludes two types of photocells, called the 
M-line (which accounts for 62 percent of 
production) and the PC-line (38 percent), 
that require different machine setups and 
production times. The facility's four spin 
dryers were initially set up so that three 
handled M-line cells and one handled PC- 
line cells. Simulation showed that chang¬ 
ing the setup to two machines for each 
model would improve throughput and cut¬ 
queuing times. 

Another change that grew out of the 


spin-dryer study involved scheduling ded¬ 
icated shifts for each model type. By run¬ 
ning M-line product for 13 consecutive 
8-hour shifts and then changing over to 
PC-line product for eight consecutive 
shifts, SSI could realize a significant in¬ 
crease in throughput, a reduction in wait¬ 
ing limes, and a minimization of time 
devoted to equipment setup and change¬ 
over. 

But SSI and the students acknowledged 
that a radical change in scheduling like 
this could significantly impact—either 
positively or negatively—other SSI oper¬ 
ations that weren't studied in the simula¬ 
tion project. Thus, SSI needed to do further 
investigation before implementation. 

Simulation showed that, once the spin- 
dryer constraints were removed, the next 
bottleneck in the system was diffusion. 
The students recommended an increase in 
diffusion capacity by converting a bank 
of four oxidation tubes to diffusion or, bud¬ 
get permitting, adding another bank of four 
tubes. They determined that converting 
tubes would lead to an increase in the over¬ 
all system throughput and utilization as 
compared to the baseline model. This find¬ 
ing, coupled with the importance of flexi¬ 
bility in balancing the diffusion/oxidation 
mix, pointed up the need to find simple 
and expeditious techniques for tube con¬ 
version. 

In Production 

In February, SSI's Cell Fab I clean room 
commenced operations. The processes of 
diffusion, oxidation, and plasma etching 
for silicon wafers are all done within the 
2500-square-foot clean room. Approxi¬ 
mately 50,000 wafers per day can be pro¬ 
cessed through the new' SI million clean- 
room facility. 

The improved capabilities of the new 
facility, fine-tuned by simulation, have en¬ 
abled SSI to realize significant production 
improvements. Also, the simulation project 
validated the capabilities of the proposed 
system, and this helped SSI meet its cost 
and capacity expectations. Finally, the sim¬ 
ulations gave SSI a much better insight 
into the interactions among various ele¬ 
ments within the production process, which 
has led directly to better-defined schedul¬ 
ing rules and operating procedures. 

Product yield, which is defined as the 
ratio of quantity output to quantity input 
in the cell-fabrication process, has im¬ 
proved from a baseline of 83 percent to 
its current level of nearly 98 percent. The 
reduction in scrap loss is primarily the re¬ 
sult of better material flow and contami¬ 
nation control in the process. 


Just Protect It! 
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The Leading Software For Design And Optimization 

In Business And Engineering 


"It is with great satisfaction that l can recom¬ 
mend Taylor II to potential users of simulation 
software. We have recently purchased this excel¬ 
lent package and believe it to be a powerful pro¬ 
ductivity tool for the industrial engineer. The 
package features are superb, and the entry price 
for the software is reasonable. We look forward to 
many years of benefit from this package: Taylor II 
is a major development for industrial engineers. 
The package is good, the support service and the 
training courses are first class. Taylor II i s simply 
the best.” 

Jim O’Neill 
Industrial Engineering Manager 
Waterford Crystal Limited, Ireland 


"There is only one thing / regret about ow r ning 
Taylor II: I wish I had owned it sooner." 

G. Molloy 
Conner Peripherals 
USA 


“The product is us pragmatical as the service, 
which makes Taylor II an excellent business tool." 

T. Veltman 
KIM Royal Dutch Airlines 




“In our search for a simulation software, we 
found Taylor II to be the most complete package 
at the best price. The sales person presented us 
with an inhouse demonstration that was far more 
interesting and informative than any of the others 
given to us. Most importantly, their customer ser¬ 
vice clinched the sale. Their technical support, 
users conferences and newsletters are all superior 
to those of their competitors! ” 

Edward Nisbet, 
Senior Industrial Engineer 
Philips Consumer Electronics 



WINNER 


At this year's Cebit, the editors of Byte 
Magazine awarded Taylor II as 
‘Best application software of Cebit 1995'. 


Taylor II Simulation 





Taylor II offers pop-up menu modeling and editing... 


...simulation with schematic 2D animation... 


...design of experiments with confidence intervals... 



...5(K) pages of on-line help... 
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...or (with a click of the mouse) 2 1/2 D... 



...result analysis in reports and graphs... 





...curve-fitting for input analysis... 


...or true 3D shaded animations... 


...self-running presentations. And much more. 


F&H Simulations: Software. Training and Consultancy - For more information, tn-company presentations or the free demo disk, call F&H Simulations. 

U.S.A.: F&H Simulations Inc - P.O. Box 658 - Orem 84059, Utah - Phone: (801) 224-6914 - Fax: (801) 224-6984 Europe: F&H Simulations B.V. - Spoorlaan 424 - 5038 CG Tilburg - 
The Netherlands - Phone: +31 13 5366344 - Fax +31 13 5427516 Germany: Phone: +49 211 322151 - Fax: +49 211 322897 - U K : Phone +44 71 4300945 - Fax: +44 71 4051689 
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LEARN BY DOING 



Dr. Serna Alptekin 


When Dr. Serna Alptekin began planning how to teach a graduate course, 44 Ad¬ 
vanced Topics in Simulation,” for California Polytechnic State University's indus¬ 
trial and manufacturing engineering program, she wanted to design the course to fit 
the school's “learn by doing” principle. Cal Poly claims its students take more lab¬ 
oratory courses than students at any other engineering school in the nation. In other 
words, they not only learn theory, they practice it on numerous engineering man¬ 
agement applications. She wanted to give her students a real prob¬ 
lem and real data. 

Because she was new both at Cal Poly and in California, 
Alptekin contacted an old colleague, Dr. Ali Kiran, president 
of Kiran & Associates (San Diego, CA), who consults with 
California industry on simulation and scheduling issues* Kir¬ 
an pointed her to Mike Fahner at Siemens Solar Industries. 
Fahner, as it turned out, was enthusiastic about collaborat¬ 
ing with Cal Poly on this project, because its students and fac¬ 
ulty could buy him resources and expertise that he couldn't otherwise muster. He 
was also eager to work with Cal Poly because of the reputation of its accredited en¬ 
gineering and business programs. SSI was committed to sustaining a relationship 
with a local university with talented faculty and students. 

No money or compensation was exchanged. SSI would provide technical infor¬ 
mation and project management, while Cal Poly graduate students would con¬ 
tribute the systems-analysis expertise and pul in the time needed to set up and per¬ 
form the actual computer simulations. The relationship was a cooperative exchange 
of information and experiences from which both parties benefited. 

The two parties decided to hold weekly teleconference meetings, and the stu¬ 
dents would have to produce periodic progress reports* The 16 students were di¬ 
vided into four project groups, each focusing on one specific part of the system. 

The students accomplished a lot in a 10-week quarter. In fact, SSI's experience 
contradicts the common wisdom, widely believed in industry, that students take 
longer than professionals to complete projects. Everyone was happy at the end of 
the clean-room project. The students gained confidence in using simulation as a 
tool to solve real problems. Fahner and SSI obtained a number of helpful simula¬ 
tion results that would otherwise have taken longer to achieve. And Alptekin hud 
succeeded in making her course more interesting and more meaningful by includ¬ 
ing industrial projects in an academic setting. 


In addition, process variability, as de¬ 
termined by the wafers' surface resistivity 
(called sheet rho ), has been reduced. As 
the variation in surface resistivity de¬ 
creases, the fabrication process becomes 
more repeatable and yields more consistent 
consistent electrical properties. 

As a result of the clean-room imple¬ 
mentation. the bottleneck in the process 
has moved from die diffusion and oxida¬ 
tion processes (which are done in the dean 
room) to downstream operations. Most of 
the improvement was due to the installa¬ 
tion of additional equipment to increase 
capacity. However, SSI designed the fa¬ 
cility to get more throughput with the same 
number of operators, and thus the cost per 
unit has been reduced. Also, improved ma¬ 
terial flow has resulted in lower inventory 
levels and reduced cycle times. This al¬ 
lows SSI to be more flexible in responding 
to customer demands. 

Lessons Learned 

While SSI's new fabrication process op¬ 
erates effectively, thanks in part to the sim- 
uladons that went into die planning, there's 
still room for improvement In particular, 
Fahner says that if SSI were to do the sim¬ 
ulation project all over again, he would 
make some important changes. 

First, he would involve manufacturing 
personnel to a greater degree during the 
what-if discussions when deciding what 
options and alternatives to explore. Sec¬ 
ond, he would work harder to develop a 
stronger in-house simulation capability. 
This would allow SSI to take better ad¬ 
vantage of the model and to use it as a tool 
for continuing improvement. Finally, he 
would develop run-time models so that 
users not familiar wilh programming could 
slill run the simulations and explore new 
alternatives wilh new data. 

At the moment, primarily due to cost 
and time constraints, SSI has no further 
major simulation projects on the docket, 
although SSI engineers use in-house sim¬ 
ulation tools to create simple models as 
the need arises. While simulation lan¬ 
guages and software applications are im¬ 
proving at an accelerated rate, Fahner ac¬ 
knowledges that simulating a complex 
process still requires highly skilled engi¬ 
neers, a clear focus, and dedicated time 
for modeling. 

Joint projects, like this one with Cal 
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Poly, can be an effective way of leveraging 
resources, but this type of cooperative ef¬ 
fort requires a significant amount of project 
management effort. It's an effort Fahner 
thinks was worth making, 

“Overall, it went fairly well,” he says, 
“The Ca! Poly students did an excellent 
job in performing simulation modeling of 
Siemens's new cell-fabrication clean room. 
Their analysis was thorough and insight¬ 
ful. In addition to learning about Siemens's 
processes, they were concurrently learn¬ 
ing how to use ProModel simulation soft¬ 
ware, It was evident that they quickly 
grasped the fundamentals of analyzing sys¬ 
tem constraints and applied these meth¬ 
ods to Siemens’s case study,” 


In sum, he says, “Their conclusions and 
recommendations were sound and rea¬ 
sonable, having direct applications to im¬ 
proving Siemens’s processes. The presen¬ 
tations were very professional, and the 
interactive discussions were even more 
helpful. The real value of this project came 
from their fresh perspective and insight. 
The knowledge that they have gained can 
greatly improve our understanding of the 
cell-fabrication clean-room process.” ■ 


John R, Vacca is a freelance information- 
technology and air-and-space contract writer 
based in Houston* Texas , He can be reached 
on the Internet at 74044.164 @ CompuServe 
xom or on BIX c/o "editors* ” 
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Hot new developments in the software that runs the software 



Smooth Operators.77 

- -fl f 

What’s changing and what matters in 
the realm of operating systems. 

OS Paradise.81 

You need our scorecard to sort out the 
32-bit players. 


Filling in 

Windows Blanks.103 

Windows 95: It’s not all there. These 
utilities fill in for what’s missing. 


Not That DOS....113 

New distributed operating systems are 
hatching in the lab, but you can install 
systems like Plan 9 and Spring today. 


Sincere OS Flattery.119 

Emulation lets you run an application 
written for one OS on a computer 
running another. 


00 Meets OS.123 

These systems offer a peek at the future 
of operating systems, when everything 
will be an object. 


And One for All.131 

One tool, many operating systems: How 
to develop cross-platform applications in 
the quickest, most efficient manner. 


Crashing the Party.137 

You can learn a lot about an OS by 
studying what it takes to crash it. 


■3 O Mi U /Reconcilable Differences 
How well has Microsoft met its own goals for backward compatibility in Windows 95? 
You'll find this article on the BYTE Web site—http://www.byte.com 
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2813 Stackable Ethernet Workgroup Hub. 








































































SYNOPTICS &WELLFLEET 


You don’t 

HAVE TO 
BE RICH TO 
BE WELL 
CONNECTED. 


Actually, being well-connected is very affordable. Because now you 
can get high-quality Bay Networks Ethernet workgroup hubs for 
less than you expect. In other words, you can afford hubs from 
the company that pioneered 10BASE-T technology and has over 
15 million nodes installed. There's a Bay Networks workgroup hub 
to meet almost any need—from the most simple connections to the 
most complex* So any solution you choose will grow with your business—including our network 
management options. It's one more way we give you choices for your network* So call 
1-800-8 BAYNET ext. 013 to receive "A Practical Guide to Plug & Play Ethernet Networks” and 
find out how affordable our workgroup 
j hubs really are. The numbers may 

surprise you. The quality won't* 


300 Ethernet Workgroup Hub. 



Call about 
our Stackable 
Ethernet 
Workgroup 
Hubs. 

1-800-8-BAYNET 

Extension 013 


SynOptics 



——— ■ , , .— : — 7 — ■ ■ ■ 

Visit our Web site: http:// www, b a/ret works. corn 
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You’re finishing a presentation on 


Lotus Freelance Graphics, printing a report 


on your boss desk, and browsing 


mjL KKII \/1 

the Internet all at the same time. 


Is it the espresso or OS/2 Warp Connect? 


While 03/2* Warp Connect may not come w ith a 

twist of lemon, it will let you access multiple servers on 

multiple networks at the same time, from anywhere. 

With just one phonecall and one password, you can 

dial direcdy into Internet, UNIX* „ r . 

J Can your soft 

NT* Windows* for Workgroup, 

NetWare*as well as IBM servers. That’s all it takes 
to share graphics hies and databases, drives and 
printers. Even applications. 

And because there are separate memory 
address spaces, it’s crash-protected. So a problem on one 
program won't crash everything youVe working on. 


ware d o l h i s ? 



You can create Person to Person™ connections with 
up to eight other people no matter where they are, whether 
they re four floors away or four time zones. Conference by 
video. Collaborate by chalkboard. Communicate. 

So if you’re looking for network 
connectivity, compatibility and 
true multitasking, call us at 1 800 IBM-3333, 
ext. EA100. Or visit our web site at http://www. 
austin,ibm,com/pspmfo/os2,html for additional 

information about —»-- — — 

OS/2 Warp Connect, You’ll 

find it quite stimulating. Solutions for a small planet 11 
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Scions tar a smal I planet aid Bib OS/2 logo are trademarks at International Business Machines Corp. /JJ oilier company and/nr product names are trademarks and registered trademark ot Bi&r respective Dorrmanjes (S1995 tBM Corporation. All tights reserved 
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Smooth Operators 

New developments with today’s—and tomorrow’s—OSes 


N o one ever bought a computer to run the operat¬ 
ing system- And yet, OSes often inspire a 
“rather-fight-than-switch” loyalty among their 
users. Many users have been caught up in religious wars. 

Expectations of OSes are constantly changing. We used to 
be pretty happy if it simply ran our application and let us 
manually configure the system with arcane and undebuggable 
commands. Now, we're miffed unless these software servants 
can automatically recognize and use all equipment (even 
on-the-fly modifications); wring the utmost perfor¬ 
mance out of the CPU, memory, hard drive, mon¬ 
itor, and all the peripherals; network effortlessly 
with practically any other machine; provide a sta¬ 
ble, crash-proof platform for applications to run on; 
support a simple but rich applications development en¬ 
vironment; and clothe the whole shebang in a snazzy de¬ 
signer interface—which users can customize to their 
heart's content. Not much to ask. 

Our lead article (“OS Paradise" by Tom 
Yager) shows how OS vendors are 
meeting the challenge with 32-bit 
desktop OSes possessing some 
heaven-sent features. Text boxes 
look at Linux, a public domain su¬ 
perstar (“The Linux Phenome¬ 
non"); some behind-the-screens con¬ 
siderations of user-interface (UI) 
design (“What You See: What You 
Want?”); and two OS architects who have 
each gotten a second shot at designing a 
new OS (“Doing It Over”). 

Utility programs provide a welcome and 
necessary adjunct to the powers of the OS. His¬ 
torically, pioneering features have appeared in 
utilities first and in OSes later. While Windows 95 
has numerous features that were previously of¬ 
fered by third-party utilities, it also opens the 
door to new possibilities, in “Filling in Win 
dows Blanks,” Peter D. Varhol details some 
fresh opportunities for utilities in Windows 95, 


as well as some classic utilities for other OSes* 

In “Not That DOS ” Paul Korzeniowski discusses new dis¬ 
tributed OSes, many of which exist only in university re¬ 
search labs—but perhaps not for long* Systems such as Plan 
9 (from AT&T) and Spring (from SunSoft) have features 
valuable in the networked world, while Exokemel, Spin, 
Scout, and Flux explore the outer reaches of OSdom. 

Barry Nance (“Sincere OS Flattery”) shows how one OS 
can be made to run applications intended for another, thanks 
to third-party emulation software. In today's multiplatform of¬ 
fice, that flexibility becomes essential. 

Object-oriented OSes promise to simplify applications 
development* But where are they? Dick Fountain ex¬ 
plores their nature—and why they don't seem to be 
moving off the horizon—in “00 Meets OS*” The 
good news is that they really are getting closer. 
Developers writing applications today must often pay 
attention to more than one OS platform. David Lmthicum 
leads a tour of development tools (“And One for 
All”) that may simplify cross-platform develop¬ 
ment chores. 

No discussion of OSes would be com¬ 
plete without mentioning crashes* BugNef s 
Bruce Brown (“Crashing the Party”) ex¬ 
amines these daily cataclysms from his 
unique perspective, giving helpful recipes 
for crashing all the major desktop OSes— 
and insights into what they reveal about the 
inner workings of each one. 

Available only on BYTE's World Wide Web 
site (http://www.byte.com), Edmund X. Deje¬ 
sus's “Reconcilable Differences” examines Mi¬ 
crosoft's struggle to maximize Windows 95's com¬ 
patibility with existing DOS and Windows applications. 
The programs that still won't work exactly right seem 
to fall into distinct categories* 

Unless you're still running programs by rewiring cir¬ 
cuit boards, you're dealing with an OS every day. Our 
lineup will keep you up on what's new and decidedly dif¬ 
ferent in the software we love to hate. ■ 

—Edmund X. DeJesus, Senior Editor 
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GALANT 


'Designed to supplement the three-point shpulder/lap safety belts. Comparison based on most current information for comparably equipped models. 
'’Mitsubishi HomeLmk $ttem is exclusive to Galsnt rn import midsize sedan segment and standard on both the f=S and LS models, House lights 
operable with HomeLmk V-: optional fighting system. 1! ES Premium Package as shown above includes power sunroof, fog lamps, alloy wheels, upgraded 
interior tram and audio system. Prices exclude tajses, title, license, registration fee, freight, dealer options and charges 











From your first moment in a Galant, you'll sense the start of an enduring relationship. After 

THE GALANT 

all, Et protects you with standard dual air bags* front and rear crumple zones and available 

FOR 1 9 9 6, 

anti-lock brakes. It recognizes your need for space by giving you more interior room than 

THE START OF 

the Accord or Altima. 1 And it provides reassurance with the exclusive Mitsubishi HomeLink® 

A STIMULATING 

System, which lets you control the lights in your home from the safety of the driver's seat.** 

RELATIONSHIP. 

But perhaps the Galant's strongest trait of all is its dependability. A trait we back with a 

powertrain warranty that can carry you into the next century. As always, in any relationship. 



financial compatibility is a must. The Galant S starts at $14,920, while the ES with Premium 


Package is $21,454. t1 Call 1-80G-55M[TSU for the Mitsubishi Motors Dealer nearest you, and 


for what's bound to be an engaging test drive, Mitsubishi.The New Thinking in Automobiles.™ 


A 


MITSUBISHI 
MOTORS 
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Servers • RAID • Storage 







L-jMV 

ELECTRONICS 


AT&T on-site and 4 year extended warranties 
arc available. Lease options available Returns 
may be subject to restocking fee. RMA# must 
be acquired. 

SAGBTV 14^5 


RAIDS Solutions 

6GB 

720ORPM 

SCSI 

$5502 

REDUNDANT POWER SUPPLIES 

12GB 

72QQRPM 

SCSI 

$3300 

HOT SWAPPABLE DRIVES 

12GB 

72QGRPM 

SCSI-WIDE 

$8525 

ALL SOLUTIONS UPGRADABLE 

63GB 

S40ORPM 

SCSI 

$20442 


We Only Build Custom Solutions! Call for Pricing. 

1 . 800 . 989.3475 


SAG ELECTRONICS « 451 An DOVER STREET * NORTH ANDOVER, 
Hours : S: 30a w-fi :00 pm, Mondat-FrjdaY 

GSA Schedule Pending 


^ 01845 * 508-6fl2 j 0055 * FAK 508-689-0180 


1 Prices Change - Please Call! 


The SAG Tower of Power 


SAG Terabyte 


PC Rack Mount 
solutions 


Stackable 

MODULAR DRIVE 
SOLUTION 


Alpha 

275MHz 

■ 2MB Cache 

* I DEC 275 ALPHA CPU 

* 64MB RAW EXPANDABLE 
TO 512MB 

- 4x CO ROM SCSI 

* 4GB 7200 RPM DRIVE 
SCSI Wide 

* 4 MB PCI VIDEO 

■ M Bay 300 Watt 
POWER 

* Windows NT 

*8399 


DUAL 133 

MHZ SMP 

MULTIPROCESSING 

File server 
Dual IO0MHZ&9O 
available 

* 2 Intel 133MHz 
processors 

- 5T2K Cache 

* 32MB RAM EXPANDABLE 
TO 512K 

* 4GB 7200 SCSI WIDE 

- SLOTS; 131 PCI, 

15! EISA 

- Sony 4x CD ROM SCSI 

* ADAPTEC 2940W 

* #9 2MB PCI VIDEO 

* Keyboard, floppy, 

MS Mouse 

* Tower Case 300 Watt 

s4899 


GRAPHICS 
POWER STA' 
TION 133 MHz 

Imagine 128 t Fastest, 
Graphics, Drive, and 
Motherboard 
90 * 100* 120* 150 * 
106 * 200 PENTIUM 

Support available 
1 Intel 133MHZ Pentium 
512K PlPUNE SRAM 
Cache 

TRINTOM CHIPSET 'EDO 

Memory Option" 

16MB RAM Expandable 
tio 128 MB 

SLOTS: ( 4 ) PCL 151 ISA 
ADAPTEC 2940W, SONY 
4 * CD ROM 
#9 IMAGINE 128 SIT 
Graphics 4 MB VRAM 
4 GB 7200 RPM SCSI 
WIDE 

MICROSOFT MOUSE, 101 
KEYBOARD 

MS-DOS & WINDOWS F Oft 

Workgroups- 

MINITOWER 

$ 3889 


Precision Engineered Power Systems 1 .—SAG file servers are built 
with precision and offer features like multiple processing, disk mirror¬ 
ing, RAID 5 fault tolerance—plus more storage capacity at prices the 
competition just can't beat. Affordable Disk Arrays, Tape Backup 
Solutions and RAID 5 Technology from SAG Electronics "The High- 
End Solutions Company.” 


We've Outclassed the Competition!—SAG incorporates the highest 
quality components in all its systems tike MICRON ICS motherboard s H 
ADAPTEC controllers and Seagate, Quantum & Micropolis hard drives. 

Performance, reliability and customer satisfaction is whal we + re all 
about. Wc are the only vendor to offer fully configured custom engi¬ 
neered servers and storage solutions, 

Cumpufihilihr Guaranteed! Expert Software Services Available!—All our 
systems are guaranteed to work with your operating software. We provide 
expert services on OS/2, SCO. Novell, and Windows NT operating systems. 

Top Honors 

Bu\ Direct from SAG Expert Technicians—SAG expert technicians Internei File 

and knowledgeable sales personnel can configure a custom solution to 
meet both your technical and financial requirements. We have been 
satisfying the technical demands and needs of our customers since 1987. 


$ 17499 


Dual Motherboard 
16 Bay 400 Watt 
Redundant Power 


Quad 

150 MHz 


SMP ?2GB 


Supports Pentium 
90 100'120-I50-1®0 


TRUE 128 BIT MEMORY 

Bus Zero Wait state 
Interleaved 256 arr 
Bus 


64 Bit CPU BUS 
OPERATES AT 60MHZ 
with Transfer rate 
of 4S0MBSEC 


* I INTEL Pentium 150MHz 
CPU Expandable to 4 


* 5 m Cache on each CPU 
Module 


- 32MB of ECC Memory 
EXPANDABLE TO 1.7GB 


SLOTS; 14) PCI. (4» EISA, 
tlj ISA 


3 4GB 7200 RPM SCSI 
WIDE REMOVABLE DRIVE5 


* PCI RAID 5 CDNnaLl£fl 


> At CD ROM 


* KEYBOARD, FLOPPY, MS WOUSt 


■ 14 Bay tower Redundant 
300 Watt Power supply 


BVIE 


BUILT TO 

ORDER 

High Quality Custom-Configured 
Systems At Off-The-Shelf Prices 
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OS Paradise 


TOM YAGER 


S hall I take the Ferrari or the 
Jaguar to the restaurant? 
Shall I have the lobster or 
the linguine calimari? Shall 
1 go to the beach house or the mountain 
chalet this weekend? 

No doubt about it, some types of 
problems are more fun than others. And 
the problem of choosing a desktop op¬ 
erating system has gotten a lot more 
fun lately. 

Today * there's so mueh overlap in 
OS capabilities—at least each vendor's 
stated capabilities—that we're cursed 
with an embarrassment of riches. For 
any problem we must solve, several 
OSes promise a uniquely capable so¬ 
lution. And with the bundling that has 
become commonplace, OSes some¬ 
times are a self-contained solution, ap¬ 
plications and all. 

So let's look at some operating sys¬ 
tems to see what they're good at and 
not so good at. For this evaluation, we 
chose a common base—a PC with an 
Intel or compatible CPU—and five 
commercial PC OSes: Microsoft's 
Windows 95 and Windows NT Server, 
IBM's OS/2 Warp, Novell's UnixWare, 
and SunSoft’s Solaris. 



The lowdown on the latest 32-bit 


Using Windows 95 pc operating 

A user interface isn’t simply a matter of 

drawing colored dots on a screen. Broader behavioral issues, 
commonly referred to as 'look and feel/' shape a user’s feelings 
about his or her computer. We've seen that it can help make the 
difference between a productive worker and a disgruntled one. 

On the benevolent-dictatorship theory alone, Windows 95 has 
a leg up. Microsoft is not only the sole supplier of the OS, it also 
sells the platform's most popular development tool {Visual C++) 
and the most popular suite of applications (Office). 

There are passing similarities to OS/2 as well, but key fea¬ 
tures of both the layout and the behavior of Windows 95 are 
strikingly NextStep-like, A totem-pole stack of icons for fre¬ 
quently accessed applications sits glued to the desktop. Across the 
bottom of the screen is a list of running applications with a graph¬ 
ical representation for each. Both graphical and text-based ap¬ 
plications can be launched from the command line. 

Critics have taken Microsoft to task for its continued depen- 


systems 

dence on 16-bit and DOS code. These same critics would have had 
even more to complain about had Microsoft abandoned so-called 
legacy applications and devices, those programs and peripherals 
supported under Windows 3.x bul which have no 32-bit native 
equivalent. 

A user of Windows 3,1 should quickly feel comfortable with 
95's interface. Every aspect, from installation to application 
launching, is easier than under old Windows. The famous Start 
button unravels a cascade of menus which, depending on your 
preference, will either catch your fancy or annoy the daylights out 
of you. For the latter group, Microsoft has included a version of 
the much-maligned (and deservedly so) Program Manager called 
the Explorer. 

The Windows user interface has gotten more than a cursory 
overhaul. (Some of the interface enhancements have been split out 
into a product called the Plus Pack, a $55 add-on,) The entire 
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look is different, from window borders 
to mouse cursors. Font-smoothing drasti¬ 
cally improves the appearance of larger 
text. When you resize a window, the win¬ 
dow changes shape in real time. You can 
do a slow double-click on icon captions to 
change their names, Look-and-feel pref¬ 
erences now let you customize minute as¬ 
pects such as the font used in title bars. 
Desktop Themes, including background 
images, colors, and font selections, can 
follow you around a network to make 
any machine feel like home 
Even 16-bit Windows appli 
cations inherit Windows 
95’s look with regard to bor¬ 
ders and common dialog 
boxes {e,g., “File Open”)* 

TCP/IP support is standard, 
so if you’re connected, you 
can use Windows 95 to 
run built-in apps and 
other Winsock 
(Windows sock¬ 
ets) software, Win¬ 
dows 95 also lets 
you connect to Win 
dows for Workgroups 
and other NetBEUI 
LANs, as well as Net¬ 
Ware servers. 

Using OS/2 Warp 

OS/2 Warp Connect 
has become a popular 
choice for the desktop. 

Before Windows 95 came 
along, OS/2 Warp was the 
best way to coax 16-bit Win¬ 
dows programs into multitasking more ef¬ 
ficiently. You can run a high-speed mo¬ 
dem session with a native Warp application 
(included in the Connect bundle) and sup¬ 
port several Windows programs in the 
background without bogging down file 
transfers. 

Most of these benefits pale in a field 
that includes Windows 95. OS/2 Warp 
can't run Windows NT or Windows 95 
applications, and its user interface, while 
perfectly functional, looks industrial com¬ 
pared to the sleekness of Windows 95. 
That's sizzle, not steak, and so it may not 
figure into your consideration. Like Win¬ 
dows 95’s Start button. Warp's Launch- 
pad eases access to common functions by 
placing them a couple of clicks away. You 
may prefer the Launchpad to the Start but¬ 
ton's incessantly cascading menu: Launch- 
pad isn't quite as customizable, but it can 
save you digging through the Workplace 
Shell’s deep hierarchies of icons for com¬ 
mon functions. 


Using OS/2 Warp to multi- 
'' task Windows applications 
probably holds no appeal now 
that Windows 95 is out. It is worth 
running if you have even one crit¬ 
ical native application. Warp also 
performs well as a nondedicated 
server for a Windows for Work¬ 
groups LAN: the demands of LAN 
print and rile serving will take a less¬ 
er toll on a Warp machine than on 
Windows for Workgroups, and 
Warp’s reliability is generally much 
higher. 

The Warp Connect bundle, which in¬ 
cludes many extra applications (a Web 
browser, for example), doesn't strike a de¬ 
cisive blow for OS/2 relative to Windows 
95. Since most users have 16-bit Windows 
applications, lhey 11 continue to run on 
whatever 32-bit OS they choose, IBM’s 
bundling of personal productivity appli¬ 
cations probably won't make a clear dif¬ 
ference, IBM’s anticipated shift to em¬ 
phasize servers and vertical applications, 
areas where Big Blue has proven strength, 
should gain OS/2 more ground. 

Using Unix 

Unix is an odd market, primarily because 
it means so many different things. We 
chose to evaluate two System V Release 4 
Unix products: Novell’s UnixWare and 
SunSoft’s Solaris x86, UnixWare went 
through some serious changes in release 
2,0. gaining considerable maturity and sta¬ 
bility in the process. Similarly, Solaris x86 


version 2,4 cast off the yoke of prior re¬ 
leases, which were roundly criticized as 
buggy. 

As with OS/2, Unix suffers a lack of 
major-label commercial applications. That 
has never been Unix's strong suit. Sites 
looking to put themselves on the Internet 
should think of Unix first. Most of the 
tools you need are free, and there’s plenty 
of good help available w r hcn you gel in a 
jam. Unix is also a mature and highly func¬ 
tional choice for application servers. 
Every thing from accessing remote data¬ 
bases to executing remote applications can 
be handled by commercial Unixes. 

Solaris and UnixWare rely on the X 
Window System lor a graphical user in¬ 
terface, SunSoft and Novell each created 
their own file-manager shells that imple¬ 
ment drag-and-drop capability and other¬ 
wise approximate the behavior of other 
popular GUIs. You can run graphical ap¬ 
plications remotely: The remote machine, 
even hundreds of miles away, runs the 
software, but the interface is presented to 
you at your desk. Any PC or Mac running 
a popular OS can be adapted to work as 
an X Window terminal. In this regard, 
Unix offers the widest latitude of remote 
access as a standard feature. 

UnixWare is a strong system with a 
workable graphical shell and a suite of 
well-designed graphical administration 
tools. As an application platform, 
UnixWare is a good distance behind So¬ 
laris, but only when you compare 
UnixWare with Solaris' implementation 
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Samsung monitors. 

Design ed from your p oint of view. 



SyncMaster 17GLi. 

Todays applications demand more from 
your monitor That's why Samsung created 
the GU Senes monte. They work the 
way you do. 

Performance is only part of the reason 
lo buy a new 17-inch SyncMaster monitor 
It has big, bright, crisp, clear images that 
you can depend on year after year 

Simplicity is also important. 

Tine GLi Series offers Plug and Play' 
compatibility, so you can get right to 
work. Its intuitive controls and on-screen 
programming keep concentration 
where it belongs - on the job. 

Plus, Samsung delivers outstanding 
Value - in the comfort of a three-year 
warranty, and the satisfaction of a 
competitive price. 

If you take your work seriously, 
think about an exceptional monitor. 
Think about ihe SyncMaster 17GU. 

After all, its your point of view. 

Call 1-800-933-4110 or use fax- 
on-demand at 1-800-229-2239 
for more information. 
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UnixWare is Unix with a fairly attractive face. Front ends to the Unix file system, the system administration 
tools, and mail are built in. You will find yourself at a command line once in a while, though. 


of the Motif Common Desktop Environ¬ 
ment (CDE). CDE’s front panel (see the 
screen shot below) nearly matches OS/2’s 
Launchpad, but the front panel supports 
multiple workspaces. Each workspace is a 
full virtual screen, and you can switch from 
one screen to the next with the mouse or 
the keyboard. Solaris’ CDE brings the X 
Window System up to consumer standards 
with enhanced E-mail, text editor, calendar, 
image editor, and other tools. CDE’s new 
help facility compares well with Windows 
and offers hope that Unix developers may 
take advantage of this powerful standard. 

CDE’s worth goes deeper than its glossy 
surface, and it isn’t peculiar to Solaris. It’s 
the product of the collaboration of Sun, 
Digital, IBM, Hewlett-Packard, and Nov¬ 
ell Solaris is the first CDE implementation 
we’ve seen. 

Solaris has two unmatched features: 
Display PostScript (DPS) and Wabi. DPS 
enhances Solaris’ OpenWindows X Win¬ 
dow software w ith a full PostScript inter¬ 
preter. You can view PostScript documents 
on-screen and even embed PostScript func¬ 
tions in your X Window programs. So¬ 
laris’ documentation comes on CD-ROM 
in ^AnswerBooks”—PostScript with em¬ 
bedded hypertext links. It’s an effective 
combination, and it makes a good source 
for printing, too. And when it comes to 
running Windows applications on your 
Unix system, Wabi does quite well. Even 
enhanced-mode Windows applications run 
under Wabi, and SunSoft has done a good 
job of simplifying the work of installation, 
Wabi supports many popular mainstream 
software applications, but before adopt¬ 
ing Wabi, first check Lhe compatibility list 


to make sure that the programs you use 
are on there. 

Administering Windows 95 

Testing is the key to deploying a fleet of 
machines with a new OS. You may find 
that devices you favor aren’t supported by 
your new OS. In our tests, an Orchid 
SoundWave 32 sound card was not sup¬ 
ported by any of the tested OSes, A Sound 
Blaster 16 ASP card proved problematic in 
Windows 95 (reportedly fixed now), and 
even Microsoft's own Windows Sound 
System card produced no MIDI music. 

Running a 32-bit OS requires a power¬ 
ful system. Vendor recommendations can 
be used only as an 
optimistic baseline. 
One Microsoft 
spokesman referred 
to the claimed 4- 
MB memory mini¬ 
mum for Windows 
95 as sufficient 
“unless you want to 
run real applica¬ 
tions.” A more re¬ 
alistic minimum is 
8 MB. Our testing 
proved that 16 MB 
offers enough slack 
to minimize swap¬ 
ping in a net¬ 
worked environ¬ 
ment with typical 
applications. 

Windows 95 
Plus includes a 32- 
bit version of Mi¬ 


crosoft’s DriveSpace compression utility 
that can about quadruple the capacity of 
your hard disk. It’s also flexible, letting 
you apply varying levels of compression to 
individual files or groups of files rather 
than to entire drives. 

Windows 95 lakes advantage of multi¬ 
tasking by introducing agents, programs 
that run in the background. With Plus in¬ 
stalled, standard agents watch disk space, 
defragment your drives during off-hours, 
and implement DriveSpace’s higher com¬ 
pression levels. The DriveSpace agent will 
also look for files that haven’t been ac¬ 
cessed in a specified number of days and 
compress them for you. 

For administrators, an unpleasant as¬ 
pect of Windows 95 is the VFAT file sys¬ 
tem. It gives you long filenames, but in 
most other ways, it’s still the dumpy old 
FAT. Until native backup applications ap¬ 
pear, you must resort to kludgey work¬ 
arounds to reattach severed long filenames 
to their 8.3 DOS equivalents after a restora¬ 
tion from tape. VFAT also has no notion of 
file ownership or file-level access control, 
so real security is impossible to imple¬ 
ment , If a user can get at a drive, local or 
remote, he or she can access every file on 
that drive. In our opinion, that puts Win¬ 
dows 95 completely out of contention as 
anything but a casual, completely open 
workgroup server. 

Microsoft did itself proud, though, in 
redesigning the administrative side of 
Windows 95. You need to grab a copy of 
the Windows 95 Resource Kit. This chub¬ 
by package explains everything the scant 
Windows 95 manuals don’t, and the kit 



Solaris includes the Answerfiook, a very souped-up version of the m n pages. 
It also features the Common Desktop Environment (CDE] r which is the "new" 
took and feel of Unix, 
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[ At last. Connectivity without the cord. ] 


Stop hunting for phone lacks! Make your laptop realty portable with the Personal Messenger™ joo 
Wireless Modem Card from Motorola. With this compact, easy-to-use card, you can send/receive 
E-mail from your office network or the Internet, send faxes, or access corporate databases, and 
more— free of phone lines. With the modem card and Motorola's AlrMobile™ 
wireless software, laptop users with Lotus 1 cc:Mair Mobile for Windows' 
can directly access their corporate E-mail server to exchange messages 
and files over the ARDIS** 1 nationwide wireless data network. It's a single 
mailbox solution to support mobile workforces, traveling executives and 
others who want to keep in contact from just about anywhere * And, using the ARDIS network, there 
are no roaming or long-distance charges. To untether your laptop from phone lines forever, call 
for your nearest dealer and an information kit. And, for a limited time, take advantage of a special 
introductory rebate offer. Call our toll-free number for details. 




Personal Messenger" ioq 


i-8oo-8-wireless 

1 - 800 - 8-947353 


No Wires. No Limits. ™ 


Wireless Modem Card 
slips into most laptops, 
palmtops or PDAs with a 
Type II or 111 PCMCIA slot. 
This alHn-one peripheral 
I features a built-In battery 
for stand alone operation, 
8K message memory and 
fold-away antenna. 

Ideal for Lotus cc:Mail™ Mobile users. 

Lotun 


(M 


ARDIS 




TTse Personal Mei^nget' 1 - madsm card Gperatas crn ihc WJEJI5 nAtiorr^ide. two-way wirslas diU network jtiat covers o*et 90 ^ of the LL5. business centers. 

• arid Motorola drt registered trademarks Arid Persd-n&l Messenger 3rd AItAC ibtle ats trademarks of Molorots. trrc. AM ottief trartErnarAs are tTc property of dieir respective dwtiets. O 1995 MetorcU, Inc. AM rights nsserved 
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THE LINUX PHENOMENON 


L inux is an amazing work: a robust operating system 
designed and written by tar-flung groups of engineers, 
working for free. Recent attempts at commercialization 
notwithstanding, Linux is dearly the best 32-bit OS you can get 
for $25, Somewhat oddly, it seems to be attracting more 
development than commercial PC Unix systems, at least among 
those developers who contribute their wares to the public. And 
Netscape, that mother of alt Web browsers, eschews all other PC' 
Unix versions to run on Linux. 

How good is Linux (and its counterparts FreeBSD and 
NetBSD)? Good enough, some think, to deserve use in critical 
applications. For example, Internet provider FastLane 
Communications operates on PCs running NetBSD. Like 
FreeBSD, NetBSD has its roots in code developed at U.C. 
Berkeley—code that is commonly used in commercial Unix 
releases, including System V Release 4. Linux borrows its 
networking innards from BSD, so in that regard, at least, it 
earns the right to be taken seriously. 

For the Unix faithful, Linux and its BSD cousins have relit 
the flame that commercial software giants nearly extinguished. 
While purveyors of pricier Unixes for Intel-based PCs have 
failed to deliver a binary application standard, Linux has 
become a standard of its own. Big-name applications (except 
for Netscape) are lacking, hut the Internet offers an abundant 
selection of tantalizing free applications. You may be frustrated 
by the lack of precompiled public applications for UnixWare or 
Solaris* Linux users suffer no such frustration. Indeed, most 
typical Linux distributions include four CD-ROMs packed full 
of software. And let’s not forget the always-standard complete 


source code, which is at least educational and, for some, a 
g Lori ou s road to sc I f-s u Hide n cy * 

Devotion Required 

Defenders of Linux and FreeBSD/NetBSD reserve their most 
potent venom for those who suggest a noncommercial OS 
shouldn't be trusted for critical applications* Linux users in 
particular seem united in the belief that all commercial OSes 
are junk. Linux, they say, has gotten a raw' deal in the 
Microsoft-cowed press. That’s certainly true, but only to a 
limited extent. Linux and 
have some very rough edges. Getting the 
software installed isn't hard now that interactive 
install scripts are standard. Getting past that 
point, however, often calls for a hobbyist's 
devotion and love for long hours. Nearly all 
the Linux faithful are people who, if they 
couldn't rewrite the kernel in their sleep, 
could at least tell you where every key 
configuration file is squirreled away. 

That kind of skill takes time to 
acquire, and for Linux and 
FreeBSD and NetBSD, it is the 
minimum price of admission. 

Perhaps that's as it should be. As 
one Linux aficionado put it, *‘lf you 
don’t understand K6w it works, and 
how to fix it when it's broken, you 
have no business using a computer.” 

lungu a g e 
(RFXX) and die 
ability to run an 
OS/2 shell re¬ 
mold y through 
Telnet. 

I iiifommalely, 

OS/2/sjtdminisira=_B 

live intciiace stalls to unraveI whcii yt>u set 
about configuring ils many options. While 
Windows 95 keeps all its vital controls or¬ 
ganized under the Control Panel, OS/2 
spreads hs administrative tools around. 
You must do quite a hit of hunting to bring 
together afl the applications you need to 
get the system configured, 

OS/2's implementation of TCP/IP is 
more complete than that in Windows 95, 
nearly rivaling Unix. Command-line tools, 
including essentials such as irfiloi kiip 
(name server lookup), are standard. If you 
have other TCP/IP applications you’d like 
to run. all of OS/2 J s supported modes 
(DOS* Windows, and OS/2) have network 
socket support. IBM includes code that 
adds socket support to the RFXX shell 
language. Also, you can use OS/2 as a 
router or a gateway. IP lbrward i ng is suf>- 
ported (unlike in Windows 95). and the 
OS handles up to seven network interfaces. 

continued 


includes three disks with management 
tools. Some tools, like the registry and pol¬ 
icy editors, are included with Windows 
95, but they’re hidden away. Policies lim¬ 
it a user's access to resources and appli¬ 
cations. You can restrict a user from ac¬ 
cessing liis or her Control Panel applets 
or modifying desktop settings. These poli¬ 
cies can follow a user around a network, or 
you can create policies that keep all users 
of a shared machine from messing up the 
configuration. 

Windows 95 connects, out of the box, to 
NetBEUI (Windows NT, Windows for 
Workgroups, LAN Manager, IBM OS/2 
LAN Server), TCP/IP {including PPP and 
SLIP), and IPX/SFX (NetWare) networks. 
E-mail support is standard, and a unified 
in-box for fax, Microsoft Mail, Internet 
mail, and Microsoft Network mail is pro¬ 
vided through an application called Ex¬ 
change, The Plus package adds the Internet 
mail capability. Exchange’s decision to 
reach into our UnixWare E-mail gateway 
and move (transfer and delete) all of the 
test user’s E-mail was unexpected and un¬ 
welcome. 

Windows 95 supports dial-up network¬ 
ing through Remote Access Server (RAS). 
The OS supports one dial-up client, so 


your users can set up their own modems to 
call their desktop systems for E-mail and 
remote networking. 

Administering a network of Windows 
95 systems is aided by the tools both in 
the OS and in the Resource Kit. It's made 
comparatively more difficult, however, 
because Windows 95 lacks both a compe¬ 
tent shell language (for custom tools) and 
remote shell access* You can’t easily send 
remote system commands through a net¬ 
work or dial-up connection. For that, you'll 
have to create your own tools, live with 
the limited access provided by Microsoft's 
standard Lools, or buy Microsoft's System 
Management Server. Until native remote- 
access tools become available, managing a 
fleet of Windows 95 systems will be a has¬ 
sle compared to OS/2 or Unix. 

Administering OS/2 

From a feature standpoint, OS/2 has most 
everything Windows 95 has except the 
ability to run the latest 32-bit Windows 
applications. Warp supports NetBEUI, 
TCP/IP, and NetWare networks. PPP and 
SLIP are standard. Tools for fax, Internet 
E-mail, and TCP/IP are standard. Network 
installation is supported. To its credit, OS/2 
Warp also includes both a credible shell 
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\ou get the mouse. Head up the screen. 



ii ik 



* 


Pull in a database server. FIVE seconds to lunch. 


Yon distribute a transaction. FOUR. Put a move 


I 2 




on multimedia. THREE. Drag. TWO. Drop. ONE... 



Yeeesssss. It’s all over, baby. 


It’s easy to see why nothing propels you into the big 
leagues of object-oriented programming like our new 
VisualAge" C++ version 3.0. 

It transcends mere GUI builders. Can your soft 
This fully integrated development 
environment lets you generate tight, fast client/server 
applications with point-and-click ease and efficiency. 

A simple drag-and-drop incorporates die 
truly scalable capabilities of a vast library’ of 
pre-built Open Class objects, which means 
you can create distributed client/server apps 


quickly And with Open Class and C++ compilers for 
OS/2: Sun™ Solaris: OS/400 e , ADC and MVS, deploying 
your new object-oriented apps across 
ware do this? multiple platforms is really easy We 
thought that new features like these 
would excite you. Info world agreed, and has called our 
new VisualAge C++ “object reusability at its finest” and 
“a masterpiece of visual programming” 1- 
True 00 client/server development w ith 
VisualAge C++ for OS/2, it could be the 
best move you make. 



Get a Developer's Kit including OS/2 Warp and a CD featuring an evaluation 
copy of 0B2* v2 when you buy VisualAge C++ for OS/2* Call your authorized 
IB1VI reseller or 1 800 3IBM-0S2, Dept. SAD34. 


Solutions for a small planet? 


*This is 3 lrn*8d-tm(j orter W ritceivB pour D&niioper'ii KiL SHflphr cortiptete and Mum He &+♦ reoisKalion tart, by frontal 1995. DS£W^ wid i» sntppad on CEI ROM onty in Cjaeiada. filaaae cat 1 BOOffiM-CAU^ estLAOiS. Oueside Morth Airwica. please coated you Ideal IBM atluat 

VrsirfAge C+4 tor DSMDQ will be kittle in 4ih Qlr., *995. The :5M software hone pap is heated A iHn.oam IBM, OS/2.0B2. CG/400 and WX hr 'eg Sored nadsmta and YisiialAge is a ttademart "J irTterolimal Brj&meffi Wafted Capcrwlinn A 11 enun liatteroaiks are iTm property 

Ol Hw iwpfidirt flvrteis, rave* 5/B/9&. ® 1995 EM ftkpcefiil All rights ftserrtd. 







What You See: What You Want? 

User interfaces are in your face all day. What decisions 
go into—or should go into—their design? 


DINAH MCNUTT 


To read E-mail in one Windows appli¬ 
cation, you press Alt+M G. In another 
application, it's Alt+U R. And, in a third, 
Alt+B N. All pretty intuitive, right? Who 
thinks up these things, anyhow? 

Graphical user interface (GUI) design 
is one of the most controversial aspects 
of software development. While few 
people might care how the application 
itself is programmed or what language is 
used, everyone has an opinion on the UI 
of an application. As a software devel¬ 
oper trying to design a product, or as a 
customer trying to use what developers 
hand us, we all have been involved in 
interface design. And we have the 
mouse-scars to prove it. 

Icons Rampant 

The process of designing a UI varies 
depending on the size of the 
organization. At a small software 
company, it is all too common for the 
software engineers to design the 
interface themselves (usually on the 
fly ), with predictable results. One 
example of this is a call-tracking 
system that had a call-logging option. 
When the user minimized the logging 
window, a crude bit map of a wooden 
log was displayed in the ieonifted 
window. One suspects an engineer 
quickly drew this Icon to use during 
development, but it was never replaced 
with a production-quality icon in the 
actual product. 

Other fingerprints that indicate 
engineers have had their fingers in the 
UI design are arcane technical terms 
used in the interface menus or 
commands. Often the display shows 
raw data instead of data in some format 
that might actually make sense to 
someone not already familiar w ith the 
information. For example, most Unix 
system administrators can easily 
recognize and parse the following data: 

student:cOYWzzCOUrNP6:202:20: 


Test Account;/users/student: 
/bl'n/sh 

This is a user entry from the system 
password file. But to the uninitiated, it 
makes more sense to display the infor¬ 
mation in the following way: 

Login Name: student 

Encoded Password: 

cOYWzzCDUrNP6 

User ID; 202 

Group ID: 20 

User Name: Test Account 

Home Directory: /users/student 

Interactive Shell: /bin/sh 

Note that none of the information has 
been lost, but it is now r displayed in a 
manner that both the seasoned system 
administrator and the novice user can 
understand. 

Conversely, having someone who 
understands nothing about what the 
product does design the UI can be just 
as disastrous as the programmer- 
lumed-mterface-builder. Imagine a 
software package for accountants that 
does not use common accounting 
terms. No one with any accounting 
training would be able to use such a 
package. Novice users are probably 
going to have to learn die standard 
terminology anyway, so why invent 
terms no one knows just to make the 
product “friendlier*’? Instead, the focus 
should be on the interaction of the user 
with the product. 

Feast of the Unwarranted 
Assumptions 

Never make assumptions about how 
your product will be used. People will 
always find new ways to use—and 
misuse, and abuse—your product* 
Search for beta testers who will stress 
your software in new ways and find out 
which parts of the interface work and 
which pails don't. These testers can 
also help you find new potential 
markets for your software. When they 
say. “What if when you clicked here it 


did this?” you may discover a whole 
new' niche, 

Another example: One product 
allowed users to schedule jobs off- 
hours. However, the designer built in 
assumptions about what a “normal” 
work schedule is and which hours are 
“off-hours." There was no technical 
reason for this limitation, so why 
impose one? Who needs a user 
interface to dictate their work schedule? 

The Menu That Ate Cincinnati 

Scalability is a pri me area to focus on 
when evaluating an interface for 
usability. If a word processing package 
scrolls nicely fora 10-page document, 
how does it work for a 100-page, 
multidocument book? Vendors should 
design software that works well for 
both the low-end and the high-end user, 
A menu with 10 items is quite 
manageable, but what if there are 1000? 

Try this, user interface designers: 
Multiply the number of items by 10 and 
then 100, Is the concept still usable? if 
not, see if you can come up with a 
different paradigm. For example, the 
interface of a checkbook program 
might work fine when the user is 
entering one or two transactions at a 
time. But some people, especially with 
joint accounts, write lots of checks. The 
software has to deal smoothly with a 
few checks or many checks each 
month. We would rather change our 
software than our way of life. 

Understanding the Audience 

Before the design process ever begins, 
identify an audience for the software. 
Keep in mind the level of expertise of 
the audience—and especially their 
expectations of ihe product. If the 
audience is diverse, you may need to 
decide which su bset of the audience 
you are going to target Then you need 
to rethink your marketing strategy to 
see if the product is still viable. Most 
operating systems, of course, have a 
“one-size-fits-all” interface. 

Many system-administration 
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products offer only a GUI* This type 
of interface is great for novice 
administrators but tends to hamper 
more experienced administrators, who 
are used to command-line interfaces. 
In this particular market, it does not 
make sense to satisfy the requirements 
of only the senior system 
administrator, since one of the 
motivating factors for buying 
administration software at all is the 
ability to delegate tasks to more junior 
administrators. However, by ignoring 
die senior administrators and 
developing only the slick GUI for the 
novices, you may not be able to sell 
your product at all. 


Wheels Reinvented Here 

Many people come from backgrounds, 
such as Unix, where reinventing the 
wheel is frowned upon and reusing 
ideas is encouraged. But that 
philosophy should not apply to user 
interlaces. Even unimaginative 
implementors can appreciate good 
ideas. Only through innovative UEs 
can ubiquitous computing ever be 
achieved. What these interfaces will 
look like we perhaps cannot imagine, 
but we can imagine the useful things 
computers could do if they were more 
deeply integrated into our day-to-day 
activities. 

Software and hardware design will 
both play factors in the role of UIs. 
The venerable keyboard-and-mouse 
combo is not always a practical way to 
use a computer. Both hardware 
technology and user demands for 
better interface designs should 
drive each other to improve 
the computing environment. 

There was a time when it 
was unimaginable that anyone 
would need more than one 
window on a terminal. 

(When sharing a VAX 
11/750 w ith 20 other people, 
this is probably true.) Now we 
may need several computers 
with many windows to do our 
jobs. In the same way, why 
should our computer interaction be 
limited by how fast we can type? 
Someday those limitations, and 
others we don't even recognize yet, 
will be removed. Now what will 
that interface look like? 


In this and nuiny other regards, OS/2 Warp 
combines the requirements of both desk¬ 
top and server. Expect the coming Warp 
Server product to strengthen the server 
side with features such as disk mirroring 
and remote administration. 

R AM requirements for OS/2 Warp start 
at 8 MB, Plan on 16 MB for a “power 
desktop" configuration, 32 MB if you're 
setting up a shared server. QS/2’s device 
support is dated. It worked with the 
ET4tXX)/W32 display card in our test ma¬ 
chine, but only in interlaced mode with 
no manual override. You can override the 
system's modem selections, but that de¬ 
vice list showed its age by leaving out 
V.34 models. Very few sound cards are 
supported, and the NE2000-compatible 
network card we used for testing required 
a driver from the vendor. It’s essential you 
check the latest list of supported devices. 

For supported devices, OS/2 seems 
smarter than Windows 95. When we 
changed the parameters for the network 
card, OS/2 queried the card and adjusted to 
the new parameters automatically. Win¬ 
dows 95 did not. 

There are two more reasons to consid¬ 
er OS/2: its multiprocessor version and 
its coming support for the Power PC chip. 


Administering Unix 

It may take longer to learn to administer 
Unix systems, but once yoirve achieved 
the skills, you'll find die tools and ca¬ 
pabilities of Unix unrivaled for 
many server applications. As 
we've mentioned, every va¬ 
riety of executable—line¬ 
mode text, full-screen text, and 
graphical—can be executed on 
any LAN, WAN, or dial-up 
node. UnixWare includes 
support for TCP/IP (with 
\ SLIP and PPP) and 
t aijjWk NetWare LANs. So- 
H laris matches this, 
but it makes Net¬ 
Ware client support 
optional, NetBEUI 
support isn’t standard, but 
a public-domain server 
called Samba runs on 
both UnixWare and So¬ 
laris. Clients must sup¬ 
port NetBIOS over 
TCP/IP: check your 
clients’ software. 

Don't be misled by all 
the talk about Novell merg¬ 
ing UnixWare and NetWare: 
Novell currently has no NetWare 


server software that runs under UnixWare. 
Only client access is supported. Both 
UnixWare and Solaris do include NFS 
(the Network File System), and Solaris 
2.4 (from Sun, which invented NFS) re¬ 
portedly includes enhancements to NFS 
to improve performance, NFS has never 
been a top performer as a file-sharing sys¬ 
tem, but it is cheap to implement and easy 
to manage, and you can get NFS client 
software for all types of machines and op¬ 
erating systems. 

UnixWare simplifies administration 
with a decent set of menu-driven tools. 
These tools are split between textual and 
graphical, but the most important func¬ 
tions are found in sysadm. This program's 
windowed textual interface makes fairly 
quick work of adding users, configuring 
dial-up lines, and other essentials. Solaris, 
inexplicably, discards this System V Re¬ 
lease 4 standard in favor of its own graph¬ 
ical administrative tools. These tools, 
while prettier, don’t cover the range of fa¬ 
cilities covered by sysadm. Solaris ad¬ 
ministrators must navigate the jungle of 
command-line tools to do the work 
sysadm does for you in UnixWare. 

UnixWare ships standard with a jour¬ 
naling file system from Veritas, Journaling 
limits loss of data on system failures and 
makes recovery after a power outage or 
other hard failure much quicker. You can 
purchase advanced Hie-system software 
for both Solaris and UnixWare to add sup¬ 
port for striping, mirroring, spanning, and 
other server requirements. Unix has sup¬ 
port for several installable file systems, 
all of which support ownership and de¬ 
tailed permissions. Most let you have long 
filenames and hard and symbolic links, or 
aliases for files and directories. Some Unix 
file systems support quotas, which track 
and limit each user’s disk usage. 

Machine requirements for PC Unix sys¬ 
tems are comparatively steep, a strike 
against Unix as a desktop environment. 
We tested both Solaris and UnixWare on 
a Pentium 90 with 32 MB of RAM; amaz¬ 
ingly, both suffered marked performance 
degradation when running a short stack 
of applications in a graphical environment. 
Solaris' performance hit was worse, but 
the CDE software was still in beta. If you 
plan to deploy PC Unix systems as servers, 
consider whether you really need to run 
the X Window interface. X eats RAM like 
crazy. Also, both UnixWare and Solaris 
automatically start NFS at boot time. You 
can save resources by turning NFS off if 
you won't use it. 

Without die graphical environment, you 
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One Look At Our Microprocessors, 
And Microsoft Was All Over Us, 




ss 




Microsoft® couldn't have made it any clearer. Our Am486® 

microprocessors were born to run Windows® 95. And at 100MHz, 

they let you scream through your Windows 95 applications. 

All at a price that screams 

value, And soon, AMD will 

be offering even faster 486 

devices. Each designed to let 

you get the absolute most out of Windows 95. And each is, in 

Microsoft's own words, "Designed for Windows 957 So call AMD 

today, and get premium performance without the premium price, 

AM D b 

Run with it. 

1 SOO'222-9323 Internet: http://www.amd.com 


"AlWO's high-performance ArnAQS 

microprocessors, combined with 

Windows 95, provide a powerful 

combination for any PC user . 11 

— Cad Storfc 

Director of Microsoft's 
Windows Hardware Programs 
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should give both UnixWare and Solaris a 
minimum of 16 MB to 24 MB of RAM. 
With X Windows running, 32 MB be¬ 
comes the minimum. If you don't often 
use the display, as with an unattended serv¬ 
er, Unix will reclaim the memory occu¬ 
pied by unused graphical applications. Per¬ 
formance will be slower at launch, but 
it will improve as idle data gets 
swapped out of RAM. 

Everything you need to put 
your site on the Internet, as a 
client or a server, is provided or 
freely available. Both UnixWare 
and Solaris work as gateways 
and routers if you have 
multiple network inter¬ 
faces running. Both 
support demand-di¬ 
aled PPP and SLIP 
for modem Internet 
connections, and both 
allow you to set up your 
modems to accept user 
log-ins, PPP sessions, and 
UUCP (Unix-to-Unix 
copy, a modem WAN 
variant). You can even 
pick up free fax software 
from several sites on the 
Internet. These Unixes 
work as DNS servers, and 
both support Sun's Network 
Information Service (NIS) for 
distributing user and network configura¬ 
tion databases among groups of systems. 

Both UnixWare and Solaris have sym¬ 
metric-multiprocessing support built-in. 

Administering Windows NT 

Windows NT Server 3.51 seems to have 
everything. While we're all bored to death 
with NT's user interface, which Microsoft 
plans to update with the Windows 95 look 
and feel, the services provided out of the 
box by Windows NT Server have no equal. 
TCP/IP, NetBEUI, and even AppleTalk 
are all standard. NT will act as a gateway 
to NetWare files and printers, and it will 
link multiple NetBEUI and TCP/IP net¬ 
works as well. The administrative inter¬ 
face is clean and centralized, and the three- 
volume Windows NT Resource Kit gives 
administrators not only the essentials but a 
well-rounded schooling in the OS’s inter¬ 
nal structure as well. 

Microsoft's NTFS file system delivers 
the advantages of UnixWare's journaling 
Veritas tile system. It provides long file¬ 
names and POSIX-compatible links, as 
well as ownership and extensive permis¬ 
sions. Mirroring and striping are standard 
components of NTFS, with a simple, ca¬ 
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OS/2 Warp Connect comes with many useful network services—more, in fact, than rival 
Windows 95. But the user interface can sometimes be somewhat confusing. 


pable volume manager easing 
management of even huge num¬ 
bers of drives. NTFS permits mir- 
1 roring at the partition level, so 
mirrored pairs don’t have to be of 
equal size. NTFS still uses back¬ 
ward FAT drive lettering, but strip¬ 
ing makes it possible to combine 
multiple drives into a single lettered vol¬ 
ume. Microsoft thoughtfully allows sev¬ 
eral versions of each file. This clears the 
way for uncomplicated handling of the 
Macintosh file system’s resource and data 
forks, and it also lets you use the file sys¬ 
tem for versioning and on-disk archiving. 
Microsoft throws in a graphical backup 
utility that captures all this extra data. 

Windows NT Server’s power comes at 
a price: RAM. On our 32-MB test system, 
running TCP/IP, NetBEUI, and AppleTalk 
services together left only 6 MB of RAM 
free. If you run additional software, 32 
MB might prove insufficient. However, if 
your machine is operating solely as a file 
and print server, 32 MB should be ade¬ 
quate. Once you start leaning on Windows 
NT’s Unix-like strengths as an applica¬ 
tion server, plan to raise the bar to 48 MB 
or higher. While you might rely on virtu¬ 
al memory to provide headroom on a desk¬ 
top system, it's a bad substitute for real 
RAM on a server. 

We Live in a Political World 

With all the hype and legal controversy 
swirling around Windows 95 at the time of 
its release, no one can deny that politics 


and marketing play as pivotal a role as 
technology in the OS market. 

Microsoft hopes to secure more than 
just every desktop PC in the universe. The 
Redmond giant is aggressively pitching 
Windows NT as the premier server envi¬ 
ronment. The NetBEUI network protocol, 
now most often identified with Windows 
for Workgroups, can serve up files inside, 
while TCP/IP and SPX/IPX set up hooks 
to the outside. Meanwhile, Windows NT's 
user interface gets more Windows 95-like, 
showing Microsoft's intent to position NT 
for power desktop users as well. 

Whether by luck or by design, Mi¬ 
crosoft’s strategy locks out other OS play¬ 
ers. Commercial software developers must 
now target three systems—Windows for 
Workgroups, Windows 95, and Windows 
NT—each with its own foibles and 
strengths. Why write a compute-intensive 
application, for example, that doesn’t take 
advantage of threads as supported by NT 
and 95? Meanwhile, can you afford to ne¬ 
glect the millions of Windows for Work¬ 
groups users who can't or won't upgrade? 
Developers wind up crafting specially 
tuned editions of the same code to run on 
two or more flavors of Windows. Then it 
all needs to be tested. Who has time for 
OS/2 or UnixWare? 

IBM’s OS/2 is, by the standards of most 
industries, a success. With some nine mil¬ 
lion copies sold worldwide (according to 
IBM), there are more machines running 
OS/2 than any other 32-bit OS. And IBM’s 
OS/2 LAN Server is the second-most-used 
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Database Developer Productivity Comparison 


Visual Basic 



Oracle Power Objects 
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3 DRAG AND DROPS 


26 LINES OF CODE. 

AND STILL NO INSERTS. 

NO DELETES. NO QUERIES. 

Sub PubPubtD„Change () 

Dim SavePtace As Variant 
Dim SQL As String 
If Loading Than Exit Sub 
PubsTlties, Clear 
PubsAuthors. Clear 

SQL = J Select distinct Title from Titles " 

SQL = SQL + “ where titles. PubtD = J ' Si 
PubPublD. Text 

Da taCti(PubsUst). RecordSource = SQL 
Da taCtl(PubsList). Refresh 
Do While Not DataCtt(PubsList). Recordset. EOF 
Pubs Titles. Addltem 

DataCtt(PubsListJ. Recordset(O) 

Da fa Ctl(PubsList). Recordset MoveNext 
Loop 

If Pubs Titles. ListCount > 0 Then 

PubsVties.Ustlndex = 0 
SQL = ^Select distinct Author from Titles , 
Authors" 

SQL - SQL & " where WesAUJD = 
Authors.AUJD and m 

SQL = SQL & “ Mea.PublD = e & PubPublD.Text 
DataCtl(Pub$List).HecordSource = SQL 
DataCtl(PubsList). Refresh 
Do While Not DataCti(PubsUst), Recordset, EOF 
PubsAuthors.Additem 

DataCtl(PubsList). Recordset(O) 
DataCtt(PubsLi$t) r Recordset, Mo veNext 
Loop 

if PubsAuthors.ListCount > 0 Then 

PubsAuthors, Ustlndex - 0 

End Sub 


These two programs do exactly the same thing. But Oracle Power Objects automatically gen¬ 
erates the application in less than a minute with three simple drag and drops. Without writing a single 
line of code. 

With Oracle Power Objects you can insert and delete data located on a 
server database without any modifications whatsoever. To do the same thing r the Visual Basic application 
would require hundreds of lines of code to be written, tested and debugged. 

hfoWorld (8/7/95) confirms: “Unlike Microsoft's Visual Basic (VB), Power Objects is truly object-oriented. 
And Power Objects boasts cross-platform support that VB can't match/' In fact, it lets you run Windows 
applications unmodified on the Macintosh. 

Experience the productivity benefits of a state-of-the-market, object-oriented client/server tool For a 
- ■ -iswa limited time, upgrade from your current general-purpose development tool | r 
B» y ill tQ 0racje p ower objects for just $99. Offer expires 11/27/95. To order, calk H 




Enabling the Information Age 
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DOING IT OVER 

What happens when designers 
get a chance to build a second OS? 


DINAH MCNUTT 

D ave Cutler was the lead architect 
on Digital Equipment Carp/s 
VMS, the operating system tor 
minicomputers. Microsoft asked him to 
create Windows NT. Dennis Ritchie 
created Unix. Bell Labs put him in 
charge of Plan 9. Windows NT and 
Plan 9 are second children. Don’t you 
wonder what it’s like to get to design 
two major OSes? What do you learn? 
What do you do differently? 

A Man with Nine Plans 

To most Unix users or C programmers, 
Dennis Ritchie requires no introduction. 
He was one of the key developers of the 
first version of Unix 26 years ago at Bell 
Labs. He is the "R” in K&R C. Right 
now r , he’s head of Bell Labs Computing 
Techniques Research in Murray Hill, 
New Jersey, and for more than five 
years, he has been working with a team 
of nine programmers on a new OS. 

The result is Plan 9. It was originally 
the brainchild of Ken Thompson and 
Rob Pike, but Ritchie played an active 
role by supporting the effort and 
helping to get Plan 9 out die door. Tire 
first version of Plan 9 was released last 
June. 

According to Ritchie. Plan 9 takes 
many of the ideas from Unix and 
exploits them more fully. “Everything 
in Plan 9 is a file,” he says. “Plan 9 
encourages portability and machine- 
independent interfaces. Applications 
cannot tell whether Ihey are running in 
a small personal computer or a large 
multiprocessor computer.” 

When asked about the biggest 
technical challenges in developing Unix 
versus Plan 9, Ritchie says, “On one 
level the technical challenge was the 
same—to find out how the machines 
really worked. That is, to get from the 
manufacturers a correct description of 
their hardware. Manufacturers really 


want to sell you a box with software 
and don’t want you to write your own 
operating system. At a much higher 
level, die challenge is to create 
interesting abstractions and 
generalizations, like the notions of file 
in Unix and Plan 9." 

Looking back, Ritchie notes that 
software development has changed a 
lot over die past 26 years. If he had to 
pick from the tools that he has now that 
he wished he had 26 years ago, they 
would be: “A windowing system. Fast 
communications. I won’t ask for three 
wishes.” 

Besides die obvious changes in 
lower costs and increased computing 
power. Ritchie also cites the advent of 
networking, distributed computing, and 
good graphics as the biggest technical 
changes in software development. He 
also thinks the appearance of large 
independent software companies is the 
most significant nontechnical change. 

Amazingly, Ritchie has few regrets 
about features that didn’t make it into 
Unix and Plan 9. He says the more 
important release of Unix from his 
research group was the Seventh 
Edition, which strongly influenced 
AT&T’s System Ill and V and BSD, 
but there aren’t any features that they 
wanted to include and couldn't. His lab 
was doing work in networking and 
communications, and their research 
gradually influenced both flavors of 
Unix. 

Ritchie’s only regret regarding Plan 
9 was that they could not include music 
on the Plan 9 CD-ROM. AT&T 
developed some proprietary algorithms 
for compressing digital music. 

Ritchie’s group helped make these 
algorithms work on available hard w f are. 
They wanted to include the OS and 
several hours of music on the CD. The 
music would “sound like it came from 
an ordinary CD.” Unfortunately, issues 
regarding the proprietary algorithms 



Plan 9 did not come from outer space. It 
came from Bell Labs, with help from this 
man, Dennis Ritchie, one of the brains 
behind Unix. 

and the music itself prevented this from 
happening. “This had nothing to do 
w ith the Plan 9 system, but we thought 
it would be a lot of fun,” he says. 

Looking back. Ritchie is rightfully 
proud of Unix and what it's done. “The 
creation of a portable operating system 
and the consequent notion of open 
systems,” he says, ”1 think this helped 
build an industry.” 

Asked what his expectations are for 
Plan 9, Ritchie responds, “They are 
modest. The ecological niche that Unix 
occupied is fully colonized anti is now r 
being overgrown by Windows of 
several varieties. The way we [in our 
research group] use Plan 9 is similar to 
the way that others use Unix or 
Microsoft’s products, namely as a 
distributed development system with 
desktop machines and specialized 
servers. Whatever Plan 9 7 s 
technological advantages, we don’t 
have the resources to compete directly 
in this arena. On the other hand, there 
are plenty of more specialized areas 
involving embedded systems in which 
Plan 9’s small size, portability, and 
technology might do well.” 

His expectations for Unix are just as 
modest: "As a product, it’s certainly 
lost any chance to lake over the mass 
market. As a standard, it will live for a 
long time.” 
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Guttering Edge 

Dave Culler is the head of the NT 
Development team at Microsoft. 

Before joining Microsoft, he played 
key roles in the development of RSX- 
II and VMS at Digital Equipment 
Corp. In a rare interview. Cutler and 
his NT team answered questions on the 
past, present, and future of their OS. 

NT and VMS are two very different 
systems, hut they share similar 
technical challenges. “Both operating 
systems had rigorous compatibility 
requirements," the Cutler team says. 

“In the case of VMS, it was 16-bh 
programs that ran on RSX-11. In the 
case of NT, it was 16-bit Windows 
programs. The number of applications, 
die complexity of the programming 
environment, and the less-iigorously 
defined world of PC applications made 
NT's compatibility work orders of 
magnitude more difficult.'' 

Technological changes have helped 
make NT possible. Faster processors 
have allowed for more sophisticated 
systems. “The time to rebuild the 
system after changes has dropped 
dramatically, allowing us to make 
changes and fix problems much more 
quickly.” 

In addition to faster processors, 
software tools are much different than 
they were 20 years ago. Given a choice 
of tools from the '90s to take back to 
die '70s, the team would choose the 
modern compilers. “They are far better 
at reliably generating good, solid, 
optimized code." 

Despite the lack of robust tools, the 
initial release of VMS met the goals 
die team set out with. Multiprocessor 
support was on the wish list, but it was 
not a “killer” feature. 

Cutler and his team used the 
experience with VMS to help make NT 
a successful project. With VMS, they 
learned on a similar but smaller-scale 
project what was essential to the 
process of building a system. They 
learned the requirements for 
applications, and how to design 
systems so they can he built 
incrementally. They also learned “why 
if s important to keep the system 


running throughout the process, from 
beginning to end. And how incredibly 
hard you need to work to make it 
happen.” 

The first release of NT was too slow 
and consumed more system resources 
than desired. NT 3.5 demonstrated a 
dramatic improvement in both areas. 
The team's goal is for NT to be an OS 
for desktops as well as servers. “When 
people use NT, they are consistently 
impressed by its robustness,” 
according to Cutler's team. “Size and 
performance are critical areas that we 
constantly strive to improve.” 

The aspect of VMS for which Cutler 
is the proudest is the quality. “Mini¬ 
computers were used, from early on, 
by businesses to run their business. 

The systems had to run all the time, the 
applications protected from other 
appl icati ons' fail Its," 

Despite all the technical challenges, 
one of the team's biggest problems 
may be ihe industry press. Media hype 
and criticism can cause additional 
stress on an already overworked ream. 

“If s difficult to predict when a 
system development will be complete. 
To begin with, the design is 
complicated; the problems are 
problems that are often new to the 
developers. Add to that a competitive 
environment that, at times, means 
changing the definition of the produci 
during the development. Then the 
media apparently relishes announcing 
that a project is ‘late' while the 
engineers are working as hard as they 
can to finish. It adds pressure to an 
already high-pressure situation. Then 
come the inevitable cycles of 
successive praise and condemnation of 
the product. Thai can often affect the 
morale of the team, particularly those 
who have not seen the cycles before.” 

The NT team is not done. Nor is NT: 
“When [NTs] the predominant system 
on desktops and in networks, then 
weTl worry about the next project.” 


Dinah McNutt writes and teaches about 
system administration. She is a founder of 
Zilker Internet Park Inc , You can reach 
her at dinah@zilker.net. 


network OS in the PC market. That's all 
according to IBM, but it makes sense: 
OS/2 was there when Windows 95 was 
not. Each slip in Microsoft's schedule sig¬ 
naled a predictable burst in sales of OS/2. 
Many IS managers got tired of waiting for 
an environment competent to drive the 
iOO-MH/, 486 and Pentium systems land¬ 
ing on desks. 

While not conceding defeat on the desk¬ 
top, IBM is busy remaking OS/2 Warp 
into a competitor of Windows NT. The 
dearth of native OS/2 applications would 
have eventually been OS/2's undoing in 
the broad commercial market. So IBM will 
focus on OS/2 Warp Server, a new product 
slated for release in the first quarter of 
1996. 

Commercial Unix and Unix variants 
have always been around to take up the 
slack. Failing (so far) to reach agreement 
on source-code compatibility, each Unix 
vendor still sells its special recipe. As it’s 
impossible to write one piece of code that 
runs well on all Unix systems, most com¬ 
mercial developers choose not to bother. 
Interestingly, this problem doesn’t exist 
on non-Intel Unix platforms, such as 
Sparc/Solaris, where the manufacturer 
(Sun) exercises tight control. We've seen 
something comparable with the Macin¬ 
tosh: Apple helps developers by imposing 
and enforcing standards on its systems. 
(There is such a thing as a benevolent dic¬ 
tatorship.) So most mainstream Unix ap¬ 
plications, such as FrameMaker, arc tar¬ 
geted for vendor-specific workstations 
(e.g., Sun) instead of PCs running Unix. 
Thafs not likely to change. 

Commentators have frequently predict¬ 
ed the death of Unix, then marveled as it 
survives one seemingly fatal blow after 
another. A fanatical following is often 
credited, but other, more interesting factors 
are in evidence. Most of the better uni ver¬ 
sities teach part, or all, of their computer 
curriculum with Unix as a foundation of 
study. If s easy to find skilled program¬ 
mers and administrators among the ranks 
of college graduates. 

Also helping Unix along is the Internet. 
All the information servers—FTP, Go¬ 
pher, Archie, and the Web’s Hypertext 
Transport Protocol (HTTP) among them— 
were bom on Unix, In most cases, their 
most advanced implementations exist on 
Unix. TCP/IP, the unifying protocol that 
ties thousands of sites together via tire In¬ 
ternet, started with Unix, and most TCP/IP 
networks have a Unix core. Being first 
doesn't ensure victory, but Unix made a 
name for itself as a server for everything 
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from dumb terminal sessions to distrib¬ 
uted objects. Even Bill Gates has admit¬ 
ted that Unix is a primary target for Win¬ 
dows NT development. 

Where It Leads 

Windows 95 blends a picture-postcard 
graphical interface with a fairly brainy OS. 
It provides good, but not foolproof, com¬ 
patibility with 16-bit applications. Re¬ 
sources, while still limited, have been 
raised well above the limits imposed by 
16-bit Windows. In short, Windows 95 is 
a good compromise: It fixes many of the 
things we hated about Windows, main¬ 
tains reasonable compatibility with older 
applications, and, with the Plus option, 
adds worthwhile new functionality. It will 
certainly replace Windows 3.11 as the most 
popular PC desktop environment, and it 
just as certainly will maintain a solid lead 
in the quantity of available applications. 
Whether you think that lead is fairly won 
or not, Windows 95 is a safe bet for both 
users and developers. Administrators 
should arm themselves with the Windows 
95 Resource Kit. 

OS/2 Warp has grown to be the only 



credible competitor of Windows for 
Workgroups, even though IBM 
didn’t add peer networking until 
the recent Connect bundle. It still 
has some clout, being a full 32- 
bit implementation and having 
a file system superior to Win¬ 
dows 95’s FAT. If you're run¬ 
ning any native OS/2 appli¬ 
cations, or if you’re 
developing your 
own code for in 
house use, OS/2 Warp 
is worth a look. Until 
vendors get their Win¬ 
dows 95-certified ap¬ 
plications out. Warp 
may still be a good way 
to mix 32-bit and 16-bit 
software. But that win¬ 
dow is closing, and IBM 
is opening another one. 

OS/2 Warp, as it exists to¬ 
day, makes a great host for 
Lotus Notes, a BBS, or a small 
department server. The 
server edition of Warp, 
when it’s released, should boost 


OS/2’s file-serving power. 

Windows NT Server presents admin¬ 
istrators with a rare treat: a robust, self- 
contained server environment. It in¬ 
stalls effortlessly; features central, 
graphical administration; and serves 
Mac, PC, and TCP/IP networks out of 
the box. NTFS is based on a marvelous 
file-system design, and the standard 
graphical volume manager sim¬ 
plifies management of complex 
array techniques, including 
striping and mirroring. Its 
weaknesses are the FAT-like 
drive-letter structure for disks 
and near-absolute dependence 
on graphical tools that make re¬ 
mote administration more chal¬ 
lenging. Some POSIX (Unix- 
like) command-line tools are 
standard, and others are included 
in the Resource Kit, which, 
again, is a necessity for admin¬ 
istrators. The rc-made Windows 
95 interlace may help push Win¬ 
dows NT into Unix’s accustomed 
niches. 

That’s assuming, of course, that Unix 


E-Mail Made E-asy. 
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E-conomical too. 

For just $49 you 
can step up from the 
“beginners” software 
provided with your 
Internet account to 
our feature-rich 
EMBLA Lite. 

Email couldn’t be 
made easier. 


• It’s Windows “drag & drop” simple 

• Provides automatic MIME encoding 
(or select UUENCODE) 

• “Prep” folder for draft messages 

• Supports SMTP, POP3 and standard 
Winsock API. 

• IMAP version available 


Try EMBLA Lite for Free. Download a free 
evaluation copy from our Web 
site at: http://www.pro.icl.se 
Or for more information 
email ICL ProSystems at: 
marcomms@pro.id.se 
To order, contact the 
resellers listed below. 


S"?te^ e 





UniDirer* 

800-755-8649 

sales @ unidirect.com 


software.net 

800-617-SOFT 

http://www.software.net 


J.P. Brown In Canada) 

416-494-0472 

jacks@jpbrown.com 
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tolerance. In this way, a single 
subsystem can grow to 42 
modules under NetWare™, 
providing a maximum storage 
capacity of 378 GB (utilizing 
9 GB modules). 

Hot-Swap 

and Hot Replacement features 
allow RAIDION to be serviced 
while your network remains 
up and running. For even 
more data protection, con¬ 
figure RAIDION with an 
on-line spare module which 
activates automatically in 
the event of a drive 
failure. This ensures fault 
tolerant operation will 
continue without 
human intervention. 

RAIDION is available for both 
desktop and rackmount applications. 

All Micropolis drives feature a full 5 year warranty. 


Fault-Tolerant Disk Arrays 

RAIDION’s modularity makes fault tolerance affordable for any size network. 
Configure RAIDION using RAIDWARE™ for cost effectiveness or 
add the optional LTX array hardware controller for super¬ 
performance and platform independence. 

Expandable. 

Start with only 2 modules for mirrored fault tol- ^ 
erance of up to 9 GB and add one more 
module to convert to RAID 5 fault 


* % 




For more information and the name of the authorized 

RAIDION reseller nearest you, call j 

WORLD WIDE WEB: http://www.micropolis.com. 


MODULE # 

CAPACITY 

DRIVE FORM 

•LM 2100 

2.1GB 

LT 3.5" 

*LM 4300 

4.3 GB 

LT 3.5" 

LS9000 

9.1GB 

LS5.25" 

"RS9000 

9.1GB 

RS 5.25" 

LTX 

Array Controller 

LT 3.5" 

•*RTX 

Array Controller 

LT 3.57 RS 525" 


* Ak> enviable tor mcimouitt mfauratkm 
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NextStep: Pretty, Limited 


he futuristic 
NextStep is a lov¬ 
able mutt: a Carnegie- 
Mellon Mach kernel, 
BSD commands and li¬ 
braries atop that, and 
a proprietary GUI that 
broke new ground at 
the time of its intro¬ 
duction. NextStep still 
has a unique look 
that's best summed up 
in one word: gorgeous. 
It's handily the most 
visually appealing OS 


for Intel-based PCs, 
thanks partly to the 
big, artistic icons. Un¬ 
fortunately, NextStep 
hurts its appeal with 
limited device support 
and a decidedly propri¬ 
etary approach. 
NextStep’s fans hail 
mostly from those 
shops that can afford 
to create and maintain 
their own applications. 

Like Solaris, 
NextStep has a built-in 


PostScript interpreter. 
It also includes other 
goodies like a light¬ 
ning-quick 3-D render¬ 
ing engine that you 
have to need to appre¬ 
ciate. Given a suite of 
custom applications, 
NextStep is an operat¬ 
ing system you could 
sit in front of all day 
without going bug¬ 
eyed. X Window can’t 
quite make that claim, 
but it is a standard. 


doesn’t advance just as quickly. 

After working with UnixWare 2.01 and 
Solaris x86 2.4, we find that Unix is still 
just as worthwhile for that which Unix has 
always done well: If you want to put 
data—terminal sessions, files, objects, you 
name it—on a network, Unix remains an 


obvious choice. But it’s still not for the 
faint of heart. An administrator with scant 
knowledge of Unix will find OS/2 Warp 
and Windows NT easier to install and 
maintain. However, once learned, Unix’s 
standard tools and quaint (but effective) 
ASCII configuration files ease adminis¬ 


tration in ways no other server environ¬ 
ment can match. 

The Common Desktop Environment 
look-and-feel you get with SunSoft’s So¬ 
laris adds some sparkle to what was be¬ 
coming a millstone around Unix’s neck, 
the comparatively ugly X Window Sys¬ 
tem. Ugly though it is, X Window’s stan¬ 
dard ability to run all classes of applica¬ 
tions remotely, even through WAN links, 
endears X and Unix to builders of enter¬ 
prise networks. 

One of life’s certainties is the in¬ 
evitability of change. Maybe what you’re 
running now is doing the job for you. But 
in time, perhaps soon, you’ll find your¬ 
self forced to choose from among the 
field’s 32-bit players. We hope we’ve giv¬ 
en you a healthy head start on the home¬ 
work you should do before settling on the 
OS you'll run for the next several years. ■ 


Tom Yager used to be a BYTE technical ed¬ 
itor covering Unix and multimedia. Now he's 
a freelance writer and consultant who runs 
his own research lab in North Texas. You 
can E-mail him at tyager@maxx.net. 


RETRIEVER HUNTS DATA! 

Windows Friendly Access To UNIX Databases 



SQI.-Retriever offers best-of-breed access to UNIX 
databases, so you dun '/ have to uum about the 
pedigree of proprietary interfaces. 


SQL-Retriever is man’s best friend 
when you want to retrieve mid 
update critical business infor¬ 
mation in UNIX databases from 
Windows applications, such as 
Microsoft Excel or Access. Point-and- 
click access to Oracle, Informix, Ingres, 
interbase, and Sybase databases means 
no more learning each vendor’s propri¬ 
etary interface. Just fast and easy desk- 
top-to-database power that works right 
out of the box with virtually every 
Windows TCP/IP product. 

© Et-I 



ONLY $150 

thro Nov. 30, 1995 

NEEDS HOST SOFTWARE 


Access Oracle, Informix, Ingres, Interbase, and 
Sybase databases without having to learn 
proprietary interfaces 

ODBC support for Microsoft Excel and Access 

Supports Windows 95 Windows 3.11, Windows NT 
and Windows for Workgroups 


GET YOUR FREE UMDJRECT CATALOG TODAY TO HUNT DOWN OVER 90 PC-TO-UNLX CONNECTIVITY PRODUCTS! 


1 - 800 - 613-1683 

WebSite: http://wym.midired.tom • (ox 4084615055 • UoiFox foxbotk 714-453-4755 Doc#19lt0 • ph 408 461-4799 • Dept.AD9005 


UniDire 

Where the Cot 
Connects to UNIX 
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Now Everyone Can Have 
The Superior Monitor. 



N you've always wanted 

Even the coolest dudes 
find Nanao’s new 17” 
monitors way cool. The new 
F2T7EX and T2T7rs models 
can’t be beat for the ultimate 
in text and graphics performance. Which is why 
they’re setting sales records at savvy computer stores. 
Another reason is Nanao’s Windows 95 Plug & Play* 
compatibility. Complicated user set-up adjustments 
at the time of installation are virtually eliminated. 

And switching resolutions on-the-fly is a snap. Users 
are also drawn by Nanao’s reputation for outstand¬ 
ing long-term reliability plus the stunning array of 
new advanced technical features that are ideally 
suited for graphical environments. Nanao even offers 
a choice of four 17” models to satisfy your budget, 

3-year warranty ** 


a top performing monitor, now is the time. 

application requirements and tube preference. The 
F2T7EX features an ultra fine dot pitch Invar shadow 
mask flat-square tube, while the T2*17 ts features the 
new hybrid technology aperture grill tube. Both 
monitors provide the power you need to achieve true- 
to-life colors, crisp typography and a stable screen 
image. Flicker-free resolutions up to 1280 x 1024 @ 
82Hz refresh rate, Colorific" screen/printer color 
matching software and on-screen image controls 
deliver previously unheard of levels of performance. 
For added safety against emissions, TCO compliance 
is now available as a standard feature. 

If you’re wondering why this dude looks so satis¬ 
fied, it’s easy to figure out. He just caught the perfect 
wave. And the perfect 17” monitor. 



c°bvf\C 


KODAK 



CAll Our FlexFax Fax On Demand 1-800-416-FLEX 


* Requires a DDC compatible video card. ' *3 year on P & L and CRT. Superior In Every Detail is a regis te red trademark of Nanao Corporation. 

AH product names are trademarks of their respective companies. Of 995 Nanao USA (jeaponttmn. 

Circle 163 on Inquiry Card (RESELLERS: 164). 


F2*17ex 

Dot Fitch 

0.26mm 

Actual Viewing Dug. 

i6.r 

Scan Freq. 

H:30-86kHz, V.55-16QHz 

Roc. Rcsol 

1280 x 10240 up to 82Hz 

Max Resell. 

1600 x 12000 up m66H* 

On Satm Control 

Screen Manager" and 
ScrraiManager" Pro 

Standards 

MPRIL, TCO, FCC R 

T2-171S 

CHU Pitch 

025mm 

Actual Viewing Diag. 

16.0- 

Scan Freq. 

Ht30-86kFfe, V55-160H* 

Rcc. Rcsol. 

1280 x 10240 up to 82Hz 

Max RcsoL 

1600 x 12000 up to 66Hz 

On Screen Control 

ScrmiMarwgcr" and 
ScreenManager” Pro 

Standards 

MPR-n,TCO,FCCB 


NANAO 

Superior In Every Detail 

NANAO USA CORPORATION 
23535 Tdo Avenue, Torrance, CA 90505 
(310) 325-5202 Fax: (310) 530-1679 

1-800-800-5202 
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Reliable PCs For High 
Performance Computing 
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At Dell, we guarantee* if there's 
a problem with your Dell Dimension 
PC, a certified technician will be at 
your desk the next business day, 
servicing your PC. A 

We're the only PC company that 
guarantees this level of service 
for a full year. You can extend this 
service on any Dell Dimension 
system for an extra 
two years for only 
$199. Looks like our 
dedication to service 
is paying off. Dell 


& SERVICE 


BEST OVIRAll 


JUNE 1995 


recently took top honors in the PC 
World Reliability and Service report. 

So if Dell is the only PC maker 
that guarantees next-business-day 
deskside service, there's only one 
thing left for you to do. 

Step right up. 


D«U 


TO ORDER, CALL 


800 - 822-8972 

In Canada? call 800-668-3021 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.us.dell.com/ 

Keycode #01059 


DELL DIMENSION V XPS P133c 

133MHz PENTIUM* PROCESSOR 

• Mini Tower Model 

• 8MB EDO Memory (128MB Max RAMI 

• 256KB Pipeline Burst Cache 

• 1GB Hard Drive (10ms, Mode 4] 
(1.6GB Max) 

• 15LS Monitor (15’CRT. Nl) 

• 64-bit PCI 1MB DRAM Video 
(128-bit 4MB VRAM Max) 

• 4X Multi-session EIDE CD-ROM Drive 

• Sound Blaster 16 Sound Card 

• Altec Lancsing ACS-31 Speakers 

• Microsoft* Windows* 95/ 

30 Days Free Support 

• Upgrade to 3 years of guaranteed 
next-business-day. at-your-desk 
service for only $199 more. 

$2399 

Business Lease 0 : $89/Mo. 

Order Code #500143 


DELL DIMENSION PlOOt 

100MHz PENTIUM PROCESSOR 

• Mini Tower Model 

• 8MB EDO Memory (128MB Max RAM) 

• 540MB Hard Drive [12ms] 

(1.6GB Max) 

• 15LS Monitor (15" CRT, Nl) 

• 64-bit PCI 2MB DRAM Video 

• 4X Multi-session EIDE CD-ROM Drive 

• Microsoft Windows 95 / 

30 Days Free Support 

• Add a 3COM ELink III Combo Network 
Interface Card for only $109 more 


DELL DIMENSION XPS P120c 

120MHz PENTIUM PROCESSOR 

• Mini Tower Model 

• 8MB EDO Memory (128MB Max RAM) 

• 256KB Pipeline Burst Cache 

• 1GB Hard Drive [10ms, Mode 4] 

(1.6GB Max) 

• 15LS Monitor (15" CRT, Nl) 

•64-bit PCI 1MB DRAM Video 

(128-bit 4MB VRAM Max) 

• Microsoft Windows 95 / 

30 Days Free Support 

• Add the HP Deskjet 660C color printer 
for only $389 more. 


$1999 

Business Lease: $74/Mo. 
Order Code #500144 


DELL DIMENSION P75t 

75MHz PENTIUM PROCESSOR 

• Mini Tower Model 

• 8MB EDO Memory (128MB Max RAM) 

• 540MB Hard Drive [12msJ 
(1.6GB Max) 

• 14XE Monitor (14" CRT, Nl) 

• 64-bit PCI 1MB DRAM Video 
(2MB DRAM Max) 

• Microsoft Windows 95 / 

30 Days Free Support 

• Upgrade to the 15LS 15 " color monitor 
for only $30 more. 


$1799 $1399 

Business Lease: $67/Mo. Business Lease: $52/Mo. 

Order Code #500148 Order Code #500141 


‘Guarantees available in the U S only tor registered owners of Dell Dimension systems purchased after 8/1/93 For a complete copy of our Guarantees or Limited 
Warranties, please write Dell USA L.P., 2214 W. Braker Lane. Building 3. Austin, TX 78758. AOn-site service provided by BancTec Service Corp On-site service may not be 
available in certain remote locations. ^Business leasing arranged by Leasing Group, Inc *Pnces and specifications valid in the U S only and subject to change without 
notice The Intel Inside logo and Pentium are registered trademarks of Intel Corporation MS. Microsoft, Windows and the Windows logo are registered 
trademarks of Microsoft Corporation ©1995 Dell Computer Corporation All rights reserved. 

Dell's featured computer artist is Max Seabaugh of San Francisco. 
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SPECIAL REPORT 


Filling in Windows Blanks 



PETER D. VARHOL 


Utility programs provide functions left out of an 
OS, and the best ones become part of it 


o desktop operating 
system is ever com¬ 
plete, and Windows 95 
is no exception. Utili¬ 
ties, whether an OS vendor ships them 
in the operating system or an indepen¬ 
dent software vendor develops them, 
play a primary role in the growing and 
changing expectations we have of op¬ 
erating systems. Some make more ef¬ 
ficient use of hardware, such as mem¬ 
ory and storage, while others improve 
(or at least change) the user interface. 

Utilities may help the system as a 
whole run faster, or add features that 
were left out of the OS itself. 

The first DOS utilities, packaged 
with the OS, were simple tools. Two 
of the most important were Format and 
Edlin, essential for formatting a disk 
and editing a (small) file. Even then, 
however, third-party developers were 
producing extensions. PC Tools let you 
recover damaged disks or examine and 
modify the contents of physical disk 
locations. Norton Utilities let you 
unerase an inadvertently deleted file. 

Quarterdeck Office Systems, with 
Desqview, added one of the first mul¬ 
titasking shells to DOS, taking advan¬ 
tage of the 386 processor. Norton Com¬ 
mander was for many years a popular 
way to navigate the directory structure 
of DOS. 

Why Utilities? 

The obvious question about OS utilities is why they exist at all. 
If they are as useful as they seem, why aren’t they included as part 
of the operating system? The answer varies depending on the 
utility, the OS, and their vendors. 

First, utilities may fill a hole in the OS that no one knew existed 
until the OS got widespread use. One example is DOS 6.2's 
ScanDisk utility, which examines the structure of a compressed 
disk: Without disk compression itself, there was not much demand 
for ScanDisk. 

Second, most users might not need the utility. If only 5 percent 
of all users would need a utility (such as the system-usage mon¬ 
itor provided by Norton Utilities’ System Watch), it makes little 
sense to invest the development time to build it into the OS and 


then require the additional computer resources to run it. 

Utilities are a test bed for new OS technologies. If they are 
popular enough, they or similar tools may appear in the next ma¬ 
jor release of the OS, or in an entirely new OS. Microsoft incor¬ 
porated many third-party utilities—ones for managing memory, 
for example, or for undeleting files—into DOS 5.0. Qualitas, 
Quarterdeck, and Norton (subsequently acquired by another util¬ 
ity giant, Symantec) had these utilities long before Microsoft. 

Utilities for Windows 95 

What has Microsoft included in Windows 95 that was not a part 
of its previous OS, and why? And an important follow-up ques¬ 
tion: What is left for utilities vendors to build? 

The initial cynical response to that last question might be “not 
as much as there used to be.” Windows 95 includes a better user 
interface and a better file manager/navigator, which can make 
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interface shells such as Norton Desktop 
redundant. However, the increasing com¬ 
plexity of OSes brings out the need for 
more and different utilities. 

Microsoft itself is shipping a companion 
set of utilities to Windows 95, called Mi¬ 
crosoft Plus for Windows 95. Microsoft 
designed Plus to do two things: make the 
PC run better and make the user interface 
look better. In the “run better” category, the 
package provides utilities for system and 
disk maintenance, such as compression 
and defragmentation. The “look better” 
tools include Desktop Themes, which lets 
you load special background wallpapers 
and accompanying sounds, mouse pointers, 
colors, and other cosmetic changes, plus 
font smoothing and wallpaper stretching. 
There’s also an Internet navigator, which 
provides graphical access to World Wide 
Web sites. For all-important leisure activ¬ 
ities, Microsoft Plus includes a new 3-D 
pinball game. 

So why aren’t these same features in 
the base OS itself? Well, they are, but not 
to the same extent as provided by the Plus 
package of utilities. 

According to Alec Saunders, Microsoft 
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Microsoft’s own Internet Explorer utility, included in Microsoft Plus for Windows 95, provides GUI 
access to the Internet and the World Wide Web. 


Plus product manager, the first goal of 
these utilities is to make Microsoft money. 


Fair enough. However, in differentiating 
these particular utilities from Win 95 it- 
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SPECIAL REPOR1 


Filling in Windows Blanks 


What the Other OSes Forgot 


D OS, whtch for many years provided 
basic operating system services with 
few extras, bred hundreds of suc¬ 
cessful utilities, Norton Utilities and PC 
Tools offered suites combining several util¬ 
ities that gave users finer control over their 
computers. Quarterdeck and Qualitas pro¬ 
vided better memory management, espe¬ 
cially once the 386 made memory more 
accessible, 

Windows 3,0 and 3,1 opened up more 
possibilities for utilities. With large Win¬ 
dows files — and disk space at a premium— 
Stac Electronics" DoubleSpace utility quick¬ 
ly became a standard for disk compression 
(which almost as quickly got integrated into 
DOS 6.x). Windows 3 was not the best at 
managing memory. Quarterdeck jumped in 
and adapted QEMM to handle memory un¬ 
der Windows. Windows' adequate but unin¬ 
spired Program Manager spawned an in¬ 
dustry of Windows shells, with Norton 
Desktop the leading alternative* 

The Macintosh OS has also been a fertile 
breeding ground for utilities. Many began 
their existence as desk accessories, en¬ 
abling users to search for files (Norton Fite 


Find), defragment the disk (Norton Oisk De¬ 
fragment), and recover damaged disks (Ceo 
trai Point's Mac Tools), Norton Utilities and 
Mac Tools made many POtype utilities avail¬ 
able for the Macintosh. 

Few utilities have tampered with the look 
and feel of the Mac OS, however, primarily 
because Apple has always published and 
enforced user interface standards that have 
precluded alternative desktop managers or 
shells. Mac utilities have largely focused 
on providing the users with better access to 
hardware or OS internals* 

Running Multiple OSes 

For those who run multiple operating sys¬ 
tems from the same PC, V Communica¬ 
tions' System Commander is an indis¬ 
pensable utility. System Commander lets 
you load and boot from any of several OSes, 
such as DOS, Windows 3.1, Windows NT, 
Windows 95, and OS/2—on different disk 
partitions or on the same partition. It will 
even work with an OS, such as Win 95, 
that requires installation on the boot sector 
of the disk. Boot-management utilities such 
as this are, in effect, OS-independent, giv¬ 



ing the user ready access to any 
PC operating system. 


And NOSes Too 

Even network OSes use 
utilities. For exampie, 
Novell's NetWare has a 
companion prod¬ 
uct called 
UN Work- 
Place. 

UN Work¬ 
place, like 
part of Mi¬ 
crosoft Plus, is 
an Internet ac¬ 
cess facility that in¬ 
cludes the Netscape 
Navigator for graphi¬ 
cal browsing. This 
points out the grow¬ 
ing need for a class 
of utilities that oper¬ 
ate with the NOS, just 
as most of the popular 
utilities work with 
the desktop OS. 
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self, Microsoft used performance and sys¬ 
tem resources as the deciding factor. For 
instance, the base Windows 95 is adver¬ 
tised to run on a 386 PC with 4 MB of 
memory, thus fulfilling a Microsoft 
promise to make the new OS work on 
many older systems* For more powerful 
systems, Plus enhances both operation and 
appearance. As an example, Saunders cites 
the Plus disk compression algorithm; it’s 
optimized to run on the Pentium processor. 
Likewise, tire wallpaper used in Desktop 
Themes looks and performs best with high- 
end graphics adapters and graphics accel¬ 
eration. All these utilities will run reason¬ 
ably well on slower systems (such as the 
33-MHz 486 used to test Win 95 and Mi¬ 
crosoft Plus for this article). However, 
power users running a Pentium PC with a 
graphics accelerator will find that the Plus 
utilities improve many aspects of system 
use without degrading performance* 

System Agent, Man 

An important feature of Microsoft Plus is 
die System Agent, along with other affili- 
ated agents. According to Saunders, Mi¬ 
crosoft developed the System Agent to im- 
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Norton's System information tells you all about your PC, including BIOS, memory, and video. 

prove disk compression. The agent uses a compresses Hies* To do this, Microsoft 
"lazy compression” algorithm, meaning needed a way of determining when the 
that it waits for idle system time and then system is idle, and the System Agent was 
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SPECIAL REPORT 


Filling in Windows Blanks 



Windows 95’s System Agent allows you to schedule actions, alerts, and program launches by time 
and other conditions. System Agent may represent a whole new area of smart Windows utilities. 


bom. It uses preprogrammed rules to detect cues the disk-compression utility to start 
when the system is not doing anything and squeezing uncompressed files. 


The System Agent uses the same crite¬ 
ria to schedule defragmentation, backup, 
and scan-disk activities. Agents can also 
control the launching and running of ap¬ 
plications, If an application requires little 
or no user interaction, the System Agent 
can schedule the application launch and 
make sure it completes properly. Appli¬ 
cations have to be “System Agent-aware” 
to receive this kind of service, and Mi¬ 
crosoft includes an API that applications 
can call to do just that. 

Third-Party Survival Tactics 

Microsoft has a business group for work¬ 
ing with third-party developers—including 
utilities developers—-For Windows 95. Ac¬ 
cording to Deborah Epstein-Celis, a prod¬ 
uct manager with Microsoft's third-party 
software group, Microsoft attempts to build 
a base level of features into the OS and 
then counts on utilities to round out the 
less basic needs of diverse groups of users. 
Many of these utilities are pioneered and 
marketed by other vendors, some in direct 
competition with Microsoft, 

Symantec's Norton division released 
Norton Utilities for Windows 95 concur- 
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rently with Microsoft' s release of the OS. 
Norton Utilities includes tools, such as 
Disk Doctor and Disk Edit, that have be¬ 
come standard fare for power users trying 
to get the most from their PCs. The Norton 
Utilities for Windows 95 contains many 
of the same utilities found in previous ver¬ 
sions, including a “safe" format and a sys¬ 
tem information reader. These are supple¬ 
mented by Space Wizard, a system 
diagnostics utility, and the System Doc¬ 
tor. The System Doctor monitors system 
resources, including CPU, virtual memo¬ 
ry, and unfragmented disk space. 

Norton Navigator, a companion prod¬ 
uct For Norton Utilities, is an enhancement 
of the Windows 95 Explorer. Navigator 
lets you set up “multiple virtual desktops," 
different looks and configurations that you 
can quickly load and switch between. Nav¬ 
igator also incorporates tools for preparing 
files to move to other systems, such as a 
way to create self-extracting archives and 
a uuencode/uudecode utility for sending 
binary files across the Internet. 

Quarterdeck’s QEMM memory man¬ 
ager, in the old days of DOS, made parts of 
the upper memory area available to store 
drivers. Today, it enables Windows 95 to 
compress data in memory and make it ap¬ 
pear as though the system has more mem¬ 
ory available. 

For diagnostics. Cybermedia's First Aid 
2,0 will examine error messages and oth¬ 
er system problems and recommend solu¬ 
tions, Mastersoff s Viewer95 supplements 
Win 95’s existing image viewer by sup¬ 
porting Hypertext Markup Language 
(HTML) images. 

Evolving with the 05 

While new versions of utilities may often 
do the same tasks as their older versions, 
the new ones don’t always work ihe same. 
Like the OS itself, they change, offering 
new capabilities mid finding better ways of 
doing old things. For example, Norton Sys- 
Info originally obtained much of its sys¬ 
tem-configuration data by reading ihe 
CMOS memory that maintained the in¬ 
formation used to bool the PC and recog¬ 
nize devices such as hard disks. However, 
CMOS memory is static. Under most cir¬ 
cumstances, ii cannot automatically rec¬ 
ognize and adapt to changes in ihe system 
hardware. It's possible that information in 
CMOS, and therefore the information re¬ 
ported by Norton Syslnfo (and other sim¬ 
ilar utilities), could be incorrect. 

But an industry consortium led by Intel 
is in the process of developing the Desktop 
Management Interface (DMl), part of 
whose role is to dynamically determine 


ihe system configuration and status, pre¬ 
pare and execute queries of system re¬ 
sources, and perform fault diagnosis. The 
PC updates the DMl data whenever the 
configuration changes, so the information 
provided to network administrators is al¬ 
ways up to date. 

Future iterations of utility software will 
make use of the DM1, and other new ca¬ 
pabilities of the PC architecture, to read 
system information. This wall ensure that 
system information is accurate and up lo 
date: accomplishing the same task as be¬ 
fore, but in a different and better way. 

Agents of the Future 

Microsoft's introduction of the System 
Agent—and its OS hook—portends a new 
way of thinking about utilities. Developers 
can adapt an agent to many tasks besides 
detecting system idle time and launching 
other utilities. The system agent of the fu¬ 
ture mighl be able lo delect unstable con¬ 
ditions and warn the user before a failure 
occurs, or perform housekeeping chores 
such as backing up files, 

A preview of what you can use a system 
agent for comes from Charles River Ana¬ 
lytics (Cambridge, Massachusetts), the de¬ 
veloper of Open Sesame. Open Sesame 
uses system agents, along with a neural 
network, to “learn" your normal pattern 
of actions and then assist in performing 
common activities. For example, if you 
routinely open a word processor and re¬ 
size and reposition the document window 
in the same way every time. Open Sesame 
will "observe" this behavior and ask if you 


want il done automatically. Open Sesame 
has been so useful as a Macintosh utility 
that Apple is incorporating some of its 
functions into its next-generation Copland 
operating system. 

An agent itself may be an OS utility. 
Agents can be used to perform many tasks 
behind the scenes, either by themselves or 
in conjunction with other utilities. An agent 
can change the scheduling algorithm to al¬ 
locate CPU lime between running process¬ 
es or change the priority of the processes. 
These types of agents need artificial intel¬ 
ligence, such as the neural network used by 
Open Sesame, to detect complex patterns 
of operation and behavior and then use 
that information to tunc the OS. 

A Future for Utilities? 

The relationship between an OS and a util¬ 
ity is symbiotic. The OS provides the 
“host," without which the utility cannot 
survive. The utility, on the other hand, can 
actually help the OS perform better or be¬ 
have more reliably. If a utility is incorpo¬ 
rated into the OS, it can improve its over- 
all capability, just like beneficial 
microorganisms in the human body. 

A smart developer will make sure a util¬ 
ity evolves into something completely dif¬ 
ferent, yet just as useful, as its predecessor, 
and begin the symbiotic process all over 
again. ■ 


Peter LX Varhol is chair of the graduate com¬ 
puter science department at Rtvier College in 
New Hampshire. He can be reached at 
pva rho l @ mighty, ri w edu. 


108 BYTE NOVEMBER 1995 





























INTRODUCING THE $300 BOX THAT’S SAVING 
JOHNSON CONTROLS MILLIONS. 






If you’re looking for a fas!, easy 
and flexible way to do technical 
drawings at your office or in the field, 
you have two choices. You could Iry 
to make CAD software fit 

You print your drawings r needg , Q YOU call 

in any standard size including J 

ANSI A-E and ISO A4-A0 , draw from Johnson 
Controls’ experience and use new Visio* Technical 4,0. 
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Johnson Controls* discovered that by standardizing 
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they could save millions per year in engineering costs. 
With Visio Technical, engineers 
went from using 4,000 
symbols to just 200 Visio 
Smart Shapes*— greatly 
simplifying the drawing 
process and dramatically 
increasing productivity. 
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create and modify ,A ~ 
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laptops — something they cotddnT do with CAD. 
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Johnson Controls' engi¬ 
neers found Visio’s OLE 2,0 
connectivity makes it easy 
to integrate Visio Technical 
drawings into their docu¬ 
ments, presentations and 
proposals. The capability to import and export DWG 
and DXF formats allows them to work with existing 
CAD files. Plus, Visio Technical Microsoft * Design ed fo r 
4.0 offers Windows 95, Windows 
NT, and Windows 3.1 versions 
in one box. 


With Visio Technical 4.0, 
Johnson Controls' engineers 
can create on-site engineering 
drawings on their laptops. 
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EXPERIENCE VISIO TECHNICAL 4.0 
FOR YOURSELF. 

Visio Technical 4.0 also comes with a 60-day 
money-back guarantee, so you have nothing to 
lose. Need more convincing? Call for the 
Johnson Controls study. Or, order Visio 
Technical for $299 by contacting your 
local reseller or calling 800-24-YISIO 
ext. E23, Then, visit us on the web at 
http://www.visio.com- 
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Today, the pressure is on you to do 
something extraordinary. To squeeze out 
more productivity than ever before from the 
same 24 hour day. 

Thats why we made Extensa? the new 
line of affordable portable computers. 

The new TI Extensa 450 is the most 
extraordinary combination of light weight, 
power, and affordability. 

The new TI Extensa 550 gives you the 
power of a Pentium® proces¬ 
sor for the price of a 486. 

And the new TI Extensa 
550CD multimedia portable 
computer gives you CD-ROM 
and plenty of Pentium technol¬ 
ogy to enjoy it. In fact, at its price the only thing 
this powerhouse doesn't have is competition. 

So now you can start working faster, 
start working better, start expanding your 
capabilities, start extending the power of a 
Pentium processor, start using multimedia 
and, most important of all, start making your 
money work harder. 

In short, you can start doing extraordi¬ 
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1-800-TI-TEXAS. E-mail: 2ti@msg.ti.com. 
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Not That DOS 



PAUL KORZENIOWSKI 


T he OS market, being the cut¬ 
throat and competitive beast 
it is, gives vendors few op¬ 
portunities to experiment with new ap¬ 
proaches to distributed computing. How¬ 
ever, a few vendors—AT&T and Sun 
Microsystems, for example—and some 
research universities are taking a shot 
at developing distributed OSes. They 
claim these OSes will do a better job of 
exploiting today’s ubiquitous network¬ 
ing infrastructures and the processing 
power distributed throughout organiza¬ 
tions. 

Until recently, most of the work in 
this area centered around OSes that re¬ 
quired large amounts of memory and 
suffered from kludgy network connec¬ 
tions. (in other words, they were varia¬ 
tions of Unix.) Additionally, many dis¬ 
tributed OSes (especially those for 
embedded systems) were proprietary 
and lacked ways for third-party devel¬ 
opers to easily access the services of the 
OS, 

Now, however, a handful of re¬ 
searchers are tinkering with ways to 
overcome some of the difficulties in¬ 
volved in making OSes work in distrib¬ 
uted environments. Companies and uni¬ 
versities are attacking the present 
problems in several ways. For example, 
some are focusing on improving net¬ 
work connections, others are developing OSes capable of sup¬ 
porting add-on modules, and still others are looking at ways to 
shrink the OS microkernel. 

Plan 9 = Unix++ 

One effort to develop a distributed OS is being carried out by 
Lhe Computing Science Research Center of AT&T Bell Labora¬ 
tories (Murray Hill, NJ). The group is trying to build on a pre¬ 
viously successful project—Unix, which it developed a quarter of 
a century ago. 

At that time, Unix was at the forefront of several emerging 
ideas; applications portability, desktop processing, and multi¬ 
processor design. As Unix weaved its way onto corporate desk¬ 
tops during the 1980s, researchers asked the question: “If we 
could develop Unix now, what would we do differently?” 
While Unix possessed many strengths, one weak area was its 


Distributed OSes, slowly emerging from 
research, cure a multitude of ills 


networking capabilities. "Connecting different Unix computers 
on a network requires a great deal of administrative overhead,” 
notes Robert Pike, a member of the technical staff at AT&T Bell 
Laboratories. 

Thus, in 1987, the Computing Science Research Center be¬ 
gan work on a new OS dubbed Plan 9. The name is m honor of Ed 
Wood's campy science fiction thriller Plan 9 from Outer Space, 
which is considered by many to be the worst movie of all time. 

Plan 9 is a distributed OS comprised of three components. 
They are a client pan that runs on terminals residing on a user’s 
desk. Hie servers that store data, and other servers (sometimes 
called applications servers) that provide faster CPUs (which are 
on the user’s desktop), user authentication, and network gate¬ 
ways. 

The components can be connected over a wide variety of LANs 
and WANs—including Ethernet, custom-built fiber networks, 
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Part of a Plan 9 screen using the Acme user interface (Ul). The left 
column holds a few source files, and a debugger window displaying a 
stack trace and a third source file. The right column contains some 
guide files, a mailbox presented by Acme's mail program, the 
columnar display of files in Acme’s own source directory, a few 
windows from the OED browser, a debugger window, and an error 
window showing diagnostics from a compilation. 


and dial-up modem connections—as well 
as over ISDN. Typically, a user interacts 
with applications running on either a ter¬ 
minal or a CPU server, and the applica¬ 
tions pull their data from the file servers 
(see the figure “Plan 9’s Down-to-Earth 
Architecture” on page 118). 

Plan 9 exploits three general technical 
concepts. First, all system objects present 
themselves as named files that are manip¬ 
ulated by read/write operations. Second, 
all such files may reside either locally or on 
another device. Third, the file system name- 
space (i.e., the set of objects visible to a 
program) is dynamically adjustable for 
each program running on a particular ma¬ 
chine. 

The first two concepts, in the opinion 
of Plan 9’s developers, were ideas fore¬ 
shadowed in Unix. The third concept, how¬ 
ever, allows a new approach to distributed 
computing. The construction of an appli¬ 
cation is not dependent on where the ap¬ 
plication will run or on what machine it 
will run on. Thus, Plan 9 allows for a mod¬ 
ular design of applications. 

Because applications and data may re¬ 
side in many locations, security is a key 
component of Plan 9. It uses an authenti¬ 
cation scheme similar to Kerberos, where 
passwords are never sent over networks. 
Instead, it uses encrypted tickets issued 
from an authentication server. Plan 9 has 


additional security features. 

For instance, applications 
never run on the file servers 
(the place data is stored un¬ 
der Plan 9). This makes 
data stored on those servers 
safe from security threats 
such as computer viruses. 

Another strength of Plan 
9 is that its flexibility eases 
administration. “Plan 9 
users can access informa¬ 
tion stored on computers 
with different micropro¬ 
cessors as if the data were 
stored on their own sys¬ 
tem,” says Pike. 

AT&T Bell Laboratories 
has ported Plan 9 to several 
types of CPUs, including 
Intel’s x86 (including the 
Pentium), Motorola’s 
680x0, Sun’s SPARC, and 
Mips Technologies’ microprocessors. In 
addition, the Computing Science Research 
Center has developed compilers and de¬ 
buggers for the new OS. 

In July, AT&T announced that Plan 9 
was available for educational and research 
use. The product with source code sells 
for $350: a kit with only the manuals is 
available for $125. The company said 200 
universities are working with Plan 9, and 
Pike expects them to 
develop new applica¬ 
tions and program¬ 
ming tools. 

Spring Is in the Air 

Also focusing on 
Unix’s limitations, 
SunSoft (Mountain 
View, CA) began to 
work on Spring, its 
next-generation ob¬ 
ject-oriented OS, in 
the early part of 1989 
(see “Springtime at 
Sun,” September 
BYTE). Jim Mitchell, 
a Sun fellow and 
leader of the Spring 
R&D team, said the 
project team estab¬ 
lished three goals for 
the OS. First, it had to 
be easy to evolve and 
extend. Second, it had 
to work well on net¬ 
works. Third, it had to 
include strong security 
features. 

The company as¬ 


signed a team of its top 15 programmers to 
reach those goals. In 1991, the team de¬ 
livered a prototype of Spring that featured 
a distributed-directory service, fast inter- 
processor communication, security ser¬ 
vices, and a new interface definition lan¬ 
guage (1DL). The IDL bound its objects 
at run time, outside the microkernel. This 
improves the OS’s performance by 50 per¬ 
cent, according to SunSoft. 

The company has taken a multifaceted 
approach for spreading the Spring doc¬ 
trine. SunSoft convinced the Object Man¬ 
agement Group (OMG), a Framingham, 
Massachusetts, consortium, to incorporate 
Spring’s directory service, IDL, and secu¬ 
rity features in the Common Object Re¬ 
quest Broker Architecture (CORBA) 2.0 


KEY FEATURES OF SPRING 


• Object-oriented to the core. 

• System designed with security, 
symmetrical multiprocessing, and 
distributed-directory services in mind. 

• One key component, the interface 
definition language, has already been 
adopted by and incorporated into the 
Object Management Group’s object- 
broker standard. 


specifications. 

In March, SunSoft offered Spring to 
universities and commercial research in¬ 
stitutions. It sells the Spring Research Dis¬ 
tribution technology on a CD. which 


The Plan 9 Network at York 




NNTP news server 
{CPU server with SCSI 
drive) on an IBM 
486SLC2/66 


FTP/web server 
(diskless CPU 
server) on a 
Sun-3/60 


9P on IL/IP 



Eltec 68030 VME crate 
with VIP-1024 frame 
grabber and robot—on 
the network as a diskless 
Plan 9 CPU server 


Terminals 


Diagram of the Plan 9 (9P) network at the University of York (York, U.K.). 
Plan 9 terminals include diskless 486s, 68020s and SparcStations, all 
with bit-map graphics displays. All run the same software from the 
shared file server and use the faster CPU server for compilations. 
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WILL UNINSTALL ALL YOUR 



Sorry Uninstaller, but the new Quarterdeck’ 
CleanSweep 95 just swept you under the carpet. 
While you may be excellent at uninstalling those 
bitty 16-bit programs, that skill won’t get you 
very far in Windows 95. 

Windows 95 is big, with big 32-bit programs. 
CleanSweep 95 is smart and powerful, with native 
32-bit power to remove any program in the 
Windows 95 world - both 16- and 32-bit. 

And it does it much faster than other 
(uh-hmmm) uninstallers, so you don’t have R ' 
to twiddle your thumbs for hours every 
time you uninstall something, archive it or 


go searching for leftover bits of unwanted files. 

Quarterdeck CleanSweep 95 is also much safer 
to use than other uninstallers. Much easier, too. 
Wizards do most of the work for you - all that’s 
left to do is simply click. 

To see for yourself everything CleanSweep 95 
can do, call 1-800-683-6696 for your free trial 
edition. Or you can download a copy from our 
website at www.qdeck.com. 

Even better, pick up the real thing at your 

( computer store. You’ll get ten dollars off 
just for bringing in any old uninstaller. 8 Don’t 
worry, we’ll find a g<xxi home for it. 


'Special £Mi|Mltttw upgoda enter ablins us&s cl Mtanhoijj uninsiaiUf. VMisafi RwianMt, Lamhtiufc UnJosiaihR. iM2WindHiE&, ard, rfnma. Quirimdbck Diu9(EMtc|> ObiIdi iircns jimy vary 

01995 (aiiikritcfc Crv^iHilia' I3I-SU Mndaw^Wi*. Minni Del HtyCft MS? ilitthnlHksa 'initialed Indinrii and GuiitPitoH CiH’Svnp m e j liidsrift Quim iiEP Caiparali:fi Ai; sllw liadrirarhE mi ir^niities- nl Pdt »tpitii>t mum 
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includes software, documen¬ 
tation, and instructional mate¬ 
rials. Universities can purchase 
the package for $75; corporate 
research groups pay $750. 

In addition, SunSoft plans 
to incorporate Spring into its 
commercial products. Mitchell 
says Spring will be the foun¬ 
dation for the company’s Dis¬ 
tributed Objects Everywhere 
(DOE) architecture. SunSoft 
is also incorporating Spring 
components into Solaris. The 
company began 
beta-testing 
these capa¬ 
bilities dur¬ 
ing the 
summer, 
and it ex¬ 
pects to 
deliver 
production 
wares over the 
next two 


OPERATING-SYSTEM RESEARCH: 

DIM OR BRIGHT FUTURE? 



O perating-system re¬ 
search became passe 
during the early 1990s, and 
there is fear it will remain that 
way. “Recently, there has been 
little research of interest in the 
operating-system area,” notes 
Jim Mitchell, a Sun fellow at 
SunSoft. “Most projects 
have focused only on 
improving Unix perfor¬ 
mance. No one was tak¬ 
ing any real risks and try¬ 
ing something radically 
different.” 

There are many 
reasons for this 
malaise. One main 
reason is that funds 
for research projects 


are limited. The two main sup¬ 
pliers, ARPA and the National 
Science Foundation, have seen 
their budgets cut as elected 
officials tighten government 
spending. 

The cuts come just when 
the competition for R&D dol¬ 
lars has greatly increased. 
New technologies, GUIs, mul¬ 
timedia applications, net¬ 
working, and videoconfer¬ 
encing are all vying for limited 
funding with operating-sys¬ 
tem projects. 

Despite the problem, there 
is hope. Frans Kaashoek, a 
professor of computer sci¬ 
ence at MIT, said researchers 
focused on filling holes in mi¬ 


crokernel technology for sev¬ 
eral years because the tech¬ 
nology was new and limited. A 
few years ago, researchers 
realized that they had pushed 
that technology as far as they 
could. 

Therefore, a handful of 
projects focusing on new 
technology have sprouted 
during the past two years. 
“Several projects represent 
the beginning of the next 
wave of operating-system re¬ 
search,” Kaashoek said. “I 
am confident they will result 
in design breakthroughs and 
there will be plenty of areas of 
interesting research in a cou¬ 
ple of years.” 


Other Efforts Worth Watching 

In addition to AT&T and SunSoft, QNX 
Software has developed an OS called 
QNX. It overcomes some of the problems 
with distributed OSes. QNX, which was 
developed for process-control and em- 
bedded-OS applications, is a 32-bit, Posix- 
compliant. real-time, message-passing mi¬ 
crokernel OS for Intel x86 machines. Its 
core is only 8 KB in size. It supports four 
functions: process scheduling, interrupt 
dispatch, interprocessor communication, 
and network communication. 

Outside the commercial world, several 
notable distributed-OS efforts are now tak¬ 
ing place in the academic community. For 


instance, projects to develop 
distributed OSes are under 
way at four universities: MIT, 
the University of Washington, 
the University of Arizona, and 
the University of Utah. The 
projects are all trying to im¬ 
prove OS performance. All 
four groups are focusing on 
different ways to reach that 
goal. 

MIT began work on its dis¬ 
tributed OS, called Exokemel, in the fall of 
1993. Frans Kaashoek, a professor of com¬ 
puter science, said the project is trying to 
push OS functions into the user space. 

The base OS does not include page-table 
management, a file system, interproces¬ 
sor communication, or process manage¬ 
ment. Instead, it offers only a set of bare- 
bone features. As a result, it should operate 
faster than systems now available. Initial 
tests indicate that Exokemel works 10 to 
100 times faster than Digital Equipment’s 
Ultrix. 

In addition to faster processing speeds, 
the new design offers programmers more 
flexibility, according to Kaashoek. Cur¬ 
rently, OSes offer all applications one set 


of services. Yet, there are different re¬ 
quirements for different functions in a dis¬ 
tributed operating environment. For ex¬ 
ample, a file system needs different 
buffering and disk management features 
than a database management system. 

continued 


KEY FEATURES OF PLAN 9 


• Small size (a single self-booting disk 
can hold the kernel, a window system, 
an editor, and a basic Ethernet/ 
Internet interface). 

• Modular approach that includes a 
client, CPU server, and file-server 
components. 

• Runs on many CPUs, including Intel’s 
x86 (including Pentiums), Motorola’s 
680x0, Sun Microsystems’ SPARC, and 
Mips Technologies’ Mips micro¬ 
processors. 

• Strong security features, including an 
authentication scheme that’s similar to 
Kerberos. 
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Plan 9’s Down-to-Earth 
Architecture 


Desktop 

terminal 



AT&T Bell Laboratories’ distributed OS 
called Plan 9 is comprised of three 
software components: a client piece that 
runs on a user’s desktop terminal, a 
piece that runs on applications servers 
(called CPU servers), and a piece that 
runs on file servers, which store data. 


Kaashoek says Exoker¬ 
nel enables program¬ 
mers to address these 
differences by letting 
them build subsystems 
for different types of 
applications. 

The University of 
Washington is taking a 
similar approach with 
its Spin project, which 
began in early 1994. 

Brian Bershad, an as¬ 
sistant professor of 
computer science, said 
current OSes have to be 
trimmed. “Just to load 
Windows NT requires 
at least 16 MB of stor¬ 
age,” he explains. “And 
various OS functions take up processing 
power even if they are not used.” For in¬ 
stance, 30 percent of current OS overhead 
comes from memory management and net¬ 
working functions. 

Spin replaces functions now found in 
the user address space with downloadable 
OS extensions. This modification lets pro¬ 
grammers extend the microkernel and con¬ 
trol OS functions. 

The new design could produce an in¬ 
teresting side effect. Currently, OS de¬ 
signers determine all system functions. 
“We need to loosen the grasp OS vendors 
have on determining their systems’ APIs,” 
Bershad said. With Spin’s approach, the 



PORTS 

Plan 9 has been ported to these compilers: 

Motorola 

SGI Power Series 

MC68020 

SGI Indigo 

Mips 

SGI Challenge M 

SPARC 

SparcStation 

Intel 386 

IBM PC 

Intel 960 

AT&T 3210 

...and file servers: 

SGI 

...OSes: 

Mips 6280 

Gnot 

Mips Magnum 

Nextstation 

SparcStation 

Mips Magnum 

IBM PC 


OS becomes a foundation that third parties 
can build on. 

The University of Arizona has tinkered 
with OSes since the late 1980s. “New net¬ 
working techniques that promised to sup¬ 
port speeds of 500 Mbps were emerging, 
so new OSes were needed to keep pace,” 
notes Larry Petersen, a fellow in the com¬ 
puter science department. 

The university has been working on the 


Scout project. “With client/server appli¬ 
cations, a process could be completed in 
one of many different locations,” Petersen 
says. “Current OSes do not easily enable 
this to take place.” 

Thus, the university’s new OS relies on 
something called paths (i.e., considered 
roads that show how functions are com¬ 
pleted) rather than processes, which focus 
on what an OS does. The university is de¬ 
veloping a version of Scout for Digital’s 
Alpha computers. 

Rounding out the academic efforts is 
the University of Utah’s project, dubbed 
Flux, to enhance the Mach OS. One result 
of Flux was the development of a new IDL 
called Flexible Interface Definition 
(FLICK) and a series of shared libraries. 
“Our goal was to address inefficiencies 
that stemmed from Mach’s underlying lan¬ 
guage,” explains Jay LePreau, who is a 
professor in the university’s computer sci¬ 
ence department. 

The new OS is designed to run on Intel 
and Hewlett-Packard PA-RISC micro¬ 
processors. In addition, the OS’s distrib¬ 
uted shared-memory system is available 
on five architectures—Digital’s Alpha, 
HP’s PA-RISC, Mips, Motorola 68000, 
and Sun’s SPARC—and five OSes, in¬ 
cluding Digital’s OSF/1, HP’s HP-UX, 
Silicon Graphic's IRIX, Sun’s SunOS, and 
Unix 4.3 BSD. 

SuperNOS = NetWare + UnixWare 

The university research projects may com¬ 
pete with corporate development that’s 
under way at Novell (Provo, UT). After 
purchasing Unix Systems Laboratories 
(USL) at the end of 1992, Novell found 
itself with two OSes: NetWare and 
UnixWare. The company’s long-term goal 
has been to consolidate them into a single 


system, which has been 
dubbed SuperNOS. 

Toby Corey, vice 
president of marketing 
for Novell’s Operating 
Systems Division, says 
the company plans to 
meld the strengths of 
each OS. It will blend 
NetWare’s fast file and 
print services with 
UnixWare’s support for 
symmetrical multipro¬ 
cessing, its ability to 
scale well, and its sup¬ 
port for large, complex 
servers. 

Novell has been talk¬ 
ing about the Super¬ 
NOS concept for a 
while. However, a real OS that combines 
the strengths of NetWare and UnixWare is 
still a long way from delivery. Corey says 
the system is being designed for machines 
that support Intel’s P7 64-bit micro¬ 
processors, which should arrive in late 
1997 or early 1998. 

Time Will Tell 

Such long lead times are typical with these 
projects. The R&D work for distributed 
OSes is in a nascent stage, and, for the 
most part, there is no clear path from the 
laboratories to the desktop. 

Researchers are not sure if their work 
will make its way into the mainstream. For 
instance, AT&T has downplayed compar¬ 
isons between Plan 9 and Unix. It does not 
view the new OS as a Unix replacement. 
“Plan 9 was designed to solve specific 
problems experienced by users working 
with large, complex, multiprocessor sys¬ 
tems,” Pike says. “Consequently, there 
has been a great deal of interest in it among 
members of the university community. We 
arc not sure if it will evolve into anything 
but a niche solution for a specific type of 
user.” 

To gauge the impact of today’s projects, 
one might need to take a look back. “Re¬ 
search work on microkernel technology 
began in the early 1980s, winners emerged 
in the middle of the decade, and users be¬ 
gan to realize the benefits of this work as 
the decade closed,” notes Bershad at the 
University of Washington. “I see no reason 
why work from current projects should 
emerge any differently.” ■ 


Paul Korzeniowski is a freelance writer based in 
Malden. Massachusetts. You can reach him on the 
Internet at 6841944@mcimail.com or on BIX c/o 
“ editors." 
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Emulators help you run existing applications 
on a wider variety of OSes 


BARRY NANCE 


ou do your engineering un¬ 
der Unix, you do graphics 
on a Mac, and you use a 
Windows-based word processor. Do 
you need three computers? Maybe not. 

Maybe you just need a good emulator. 

Emulating an OS goes beyond rec¬ 
ognizing one CPU's instructions and 
translating them to another CPU’s ar¬ 
chitecture. Emulators need to provide 
an environment in which specific hard¬ 
ware devices (e.g., video adapters and 
parallel ports) appear to be present. 

They also need to compensate for the 
differences between the native file sys¬ 
tem and the emulated file system, as 
well as provide networking support, 
file sharing, and record locking. 

Despite these challenges, several 
companies offer OS-emulation prod¬ 
ucts, including Insignia Solutions (Soft- 
PC and SoftWindows), Locus Com¬ 
puting (DOS Merge), and SunSelect 
(Wabi). In Windows NT, Microsoft’s 
emulation of 16-bit Windows is a ver¬ 
sion of SoftWindows. IBM is the 
hands-down winner, though. Over the 
years, IBM has emulated many CPUs 
and OSes, ranging from second-gener¬ 
ation 1401 and 7074 I/O Control Sys¬ 
tems (IOCSes) hosted on mainframes 
(he., 370 architecture) to IBM PC-DOS 
hosted on an RS/6000. 

Some of these emulators, such as the DOS-on-RS/6000 prod¬ 
uct (called PC Simulator), are no longer on the market. IBM’s two 
most popular emulators run DOS and Windows programs in the 
OS/2 environment. The programs run directly on the Intel CPU 
in virtual-8086 mode, yet they can access files on a High Per¬ 
formance File System (HPFS) drive and perform port-level I/O 
through OS/2*s serial, parallel, DMA, and other virtual device 
drivers (VDDs), 

Differences Exist 

Emulators take different approaches. The one chosen depends 
on whether the target CPU can execute the emulated OS’s in¬ 
structions and whether the emulator developers have access to the 
OS’s source code. 

Insignia Solutions’ SoftWindows can run x86-based Windows 
programs on RISC or 680x0 CPUs, hosted by either Unix or 


Macintosh System 7. Insignia Solutions licenses Windows source 
code from Microsoft, DOS Merge, from Locus, runs DOS and 
Windows programs on Unix-based Intel CPUs (e.g., running 
SCO Unix), Like Insignia Solutions, Locus has licensed Win¬ 
dows source code from Microsoft. SunSelect 11 s Windows Appli¬ 
cation Binary Interface (Wabi) can run some bui not all Win¬ 
dows programs on Unix-based non-Intel machines. Instead of 
licensing Windows source code, SunSelect chose to use the pub¬ 
lished Windows API to engineer its emulator. 

PC video hardware presents special problems for the emulator. 
To run Windows programs, most emulators provide Windows 
video drivers that act as a liaison between the host (native) video 
system and Windows, Often, the emulator offers both a full¬ 
screen and a windowed (seamless) video driver. 

Under Unix, for example, a Windows application can appear 
in its own X Window System window. Similarly. OS/2 can show 




NOVEMBER 1995 It VT E 119 


MARK FiSHEFt © 1995 




























SPECIAL REPORT 


Sincere OS Flattery 


a Windows program running on the OS/2 
desktop. On Macs, SoftWindows contains 
a Windows video driver that translates 
screen updates into QuickDraw calls. So 
complete is the video support that emula¬ 
tors on Unix, OS/2, and Mac System 7 can 
properly process an application's changes 
to the Windows color palette as well as 
changes to the mouse-cursor shape. In the 
latter case, the emulator changes the mouse 
cursor to the appropriate shape depending 
on whether if s tn the emulated Windows 
screen region. 

The emulator might allocate a portion of 
the host OS's file system for use by the 
emulated OS, or it might go a step further 
to translate the emulated OS's file infor¬ 
mation into host file information. Trans¬ 
lated file information lets both the host OS 
and the emulated OS share the same files 
and directories (or Mac folders). Because 
products such as Microsoft Word and 


WordPerfect use the 
same file layout on the 
Mae and the PC (de¬ 
pending on the version 
of the product), the re¬ 
sult is transparent file 
sharing between dif¬ 
ferent operating envi¬ 
ronments. 

Emulators usually 
allow cut, copy, and 
paste operations be¬ 


Elements of Emulation 


* VGA or SVGA video adapter 

* serial (COM) ports 

* parallel ports 

* Ethernet or Token Ring network adapter 

* file system [directories, filenames, and file contents) 

* floppy drive 

* extended, expanded, and conventional memory 

* ROM BIOS 

* CMOS configuration data 


tween the host OS and the emulated OS .In 
the Win-OS/2 environment, IBM uses a 
technique called deferred rendering to speed 
upCiipboard access. Win-OS/2 renders the 
Clipboard in an application's desired for¬ 
mal (c.g.. CF_TEXT) when the application 
asks for the data. OS/2 thus avoids having 
to render the data in all possible formats at 
the time ihe data is placed on the Clipboard. 

The Insignia Solutions products inter- 


An OS-emulation product must 
not only translate CPU 
instructions but also establish 
an environment in which these 
hardware elements appear to b 
present and functioning. 


Bridging the Gap 


Desktop platform 
and OS 


“The Glue 11 


OS to 
emulate 



SoftWindows 


Windows 

programs 


jpiniiiiniiiiniiiiiiiiimiiiii i j 

Unix RISC-based 
workstation 





SoftPC 


DOS 

programs 


Unix Into hbased PC 


DOS Merge 


DOS or 

Windows 

programs 



leave Clipboard 
translations with 
window redraw¬ 
ing. When you 

switch from one window to another, Soft¬ 
Windows uses a small amount of time to 
process the Clipboard data. SoftWindows 
implements Clipboard sharing with a pair 
of programs called Smart Copy, one a 
Windows application and one a native-OS 
application. 

You can configure printer emulation in a 
variety of ways. In Win-OS/2, you can print 
to a printer port named LPTx.OS2, a serial 
COM port, or a file. In SoftWindows run¬ 
ning in a Unix environment, you can choose 
to send LPTx data to a Unix file, to / de v /1 p, 
or through a pipe 



to the Unix 1 pr 
utility. On the 
Mac, SoftWin¬ 
dows simply 
sends print data 
to the System 7 
print man¬ 
ager. 



IlillllllllllllNIIIIEIimillllllil ! 


Unix RJSC-based 
workstation 


Wabi 


Windows 

programs 



Emulation programs let DOS and Windows programs run on many platforms and OSes. 


Speed It Up! 

When you 
leave the 
world of x$6, 
tilings get re¬ 
ally compli¬ 
cated. RISC and 
680x0 CPUs don't 
understand x86 instruc¬ 
tions, of course. The emulator parses each 
x86 instruction, decodes it to determine 
its intended effect, and executes RISC or 
680x0 instructions to produce the same 
result an Intel CPU would have produced. 
Along the way, the emulator faithfully im¬ 
itates the registers, flags, internal arith¬ 
metic, and logic states of the Intel CPU. 

A GUI application, especially one that's 
highly interactive, spends much of its time 
inside OS service routines. Emulators take 
advantage of the application's loitering in¬ 
side the OS to make the application run 
faster. For example, SoftWindows con¬ 
tains precompiled (“static") functions that 
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implement often-used Windows API and 
DOS functions. The emulator can quickly 
execute some native code that achieves 
the same result as if it had examined and 
translated each system instruction in the 
API library. Also, SoftWindows contains 
an optimizing compiler that dynamically 
evaluates the code it’s emulating, looking 
for ways to speed up program execution. 

Wabi uses the workstation’s native X 
display protocols to manage the appear¬ 
ance of Windows applications on Unix 
workstations. Wabi translates DOS I/O 
into Unix I/O, and it similarly manages 
memory allocations and other resources. 

Using technology from Praxsys 
Technologies, Wabi decodes and 
imitates individual x86 instructions 
that are not inside a Windows API or 
DOS function call. Within such a 
system call, Wabi switches to na¬ 
tive mode to perform the DOS or 
Windows function in terms of equiv¬ 
alent X or Unix system calls. 

SunSelect engineered Wabi not 
by acquiring a Windows source code li¬ 
cense, but rather by establishing an envi¬ 
ronment in which each published, well- 
known Windows API call or DOS function 
call is available as a Wabi library routine. 
SunSelect publishes a list of 24 applica¬ 
tions that it guarantees Wabi will run. Wabi 
can’t run all Windows programs, espe¬ 
cially those that have intimate knowledge 
of the Windows environment. 

Windows applications running under 
Wabi have the look and feel of an X-based 
Unix GUI such as Motif or OpenLook, 
rather than that of Windows. And instead 
of running the entire Windows desktop 
environment within a single window, as 
SoftWindows does, Wabi opens a new 
window on the Unix desktop for each Win¬ 
dows-based application. 

Wabi runs Windows programs fairly 
quickly because it contains precompiled 
equivalents for each Windows API func¬ 
tion. Wabi doesn’t have to translate in¬ 
structions in Windows system files (e.g., 
USER.EXE and GD1.EXE). 

The Same CPU Issues 

Just as OS/2 gives DOS and Windows pro¬ 
grams partial control of the CPU yet re¬ 
tains sufficient ownership to virtualize I/O 
ports and the file system, SCO Unix uses 
DOS Merge to run DOS and Windows 
programs directly on the Intel CPU. DOS 
Merge runs DOS and Windows programs 
full-screen or within an X Window System 
11 window at VGA or higher resolution. 
DOS Merge consists of three levels of em¬ 
ulation: DOS, ROM BIOS, and direct-to- 


hardware screen memory. Besides offering 
a bridge between DOS and Unix resources, 
DOS Merge also supports direct exclusive 
access to hardware devices (e.g., scanners) 
with no equivalent Unix device driver. 

The Mac 6100 can run DOS programs 
on a 486 coprocessor, without the need to 
emulate Intel instructions on the RISC 
CPU. Apple placed a 25-MHz 486SX pro¬ 
cessor, a Chips & Technologies BIOS, a 
VGA chip set, and some of its custom 
ASICs on a 68040 Processor Direct Slot 
plug-in board. The DOS card can have up 
to 32 MB of RAM on it, or it can share 
memory on the Mac’s main logic board. At 


Required Support 


• Windows 95 

• Windows 3.1 and 3.11, and Windows for Workgroups 

• various versions of DOS 

• 4S6 and Pentium instruction sets 

• file compressors, disk defragmenters, and other file 
system utilities 


The developers of an OS emulator must 
provide support for a wide range of software 
Including different versions of the OS Itself. 


boot-up time, 
the Mac scans 
the board for 
RAM. If none is found, the emulator ded¬ 
icates a user-configurable amount of RAM 
on the main logic board to the DOS envi¬ 
ronment. 

Hardware transceivers in a custom 
ASIC on the DOS card do the byte swap¬ 
ping required by the different processor 
architectures (Intel CPUs store integers 
low byte first). Memory-controller hard¬ 
ware keeps the address spaces of the two 
environments separate. The DOS-emula- 
tion environment maps the Mac’s floppy 
drive as DOS drive A. Apple even pro¬ 
vides an MSCDEX extension; on a Mac 
with a built-in CD-ROM drive, DOS pro¬ 
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grams can access CD-ROMs. 

The DOS coprocessor board operates 
independently of the Mac’s CPU, which 
means that DOS/Windows applications 
can run concurrently with the Mac OS. 
You hot-key between the two environ¬ 
ments. And selecting a printer via the Mac 
Chooser selects the same printer for the 
DOS environment. The emulation soft¬ 
ware routes DOS print streams to the se¬ 
lected printer. The coprocessor approach 
has a huge edge over CPU instruction 
translation—DOS programs run full-speed 
on the 486 and actually multitask with pro¬ 
grams running on the Mac’s CPU. 

Taking Care of Windows 95 

The biggest challenge for emulators 
isn’t running an oddly written device 
driver or virtualizing an unusual 
adapter. It’s Windows 95. Emulator 
developers are hard at work exploring 
the instructions that make up the new 
version of Windows. Insignia 
Solutions and Locus are ar¬ 
ranging to acquire Windows 
95 source code from Mi¬ 
crosoft, which will make the 
job much easier. But even with source code 
at hand, emulating Windows 95 is a formi¬ 
dable task. A Windows 95 emulator has to 
manage Win32 API functions, frequent 
switches between protected and real mode, 
virtual device driver (VxD)—ring 0—CPU 
operation, and a minefield of combined 32- 
and 16-bit memory accesses. 

Locus and Insignia Solutions have an¬ 
nounced they’ll support Windows 95 in 
future versions of their products. To date, 
IBM has said only that it will supply an 
OS/2 library of Win32 functions that OS/2 
programs can use (thus easing the chore 
of porting Win32 programs to OS/2). Ru¬ 
mors abound, however, that IBM may 
eventually provide a full Windows 95 em¬ 
ulator in OS/2 Warp. 

Emulation for Windows 95 will be an 
important issue for the field of OS emula¬ 
tion. However, Windows 95 is just one of 
many OSes that users will want supported. 

The range of CPUs and OSes that must 
be supported is growing all the time. Users 
will increasingly demand that they be able 
to run existing applications on whatever 
platform and OS they choose. And, as time 
goes by, that will only serve to elevate the 
role of OS emulators in organizations. ■ 

Barry Nance is a BYTE consulting editor . 
He is the author of Using OS/2 Warp ( Que , 
1994) and Introduction to Networking (Que, 
1994). You can reach him on the Internet or 
BIX at barryn@bix.com. 
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00 Meets OS 


SPECIAL REPORT 


Object-oriented OSes are almost here—as always 


DICK FOUNTAIN 


H ow hard do you laugh 
when you hear that “there 
is an object-oriented OS 
in your future”? It’s not that the words 
are necessarily untrue. Unfortunately, 
however, OOOSes remain stubbornly 
stuck in your future, not your present. 

Why should you care? How about 
better integration. Microsoft Office 
users already take for granted the abil¬ 
ity to drag an Excel graph into a Word 
document. Now picture this: You need 
a widget diagram for your monthly re¬ 
port. Click on the search button and 
ask for widgets. Soon the search re¬ 
turns an icon for the report “Widgets in 
the 1990s” by Fred Smith in the Man¬ 
chester office. You open it, drag his di¬ 
agram into your document window, 
and attach an electronic Post-It note to 
his report, thanking him for the loan. 

Computer users now only dream of this 
seamless, content-addressable data ac¬ 
cess, but an OOOS is the way there. 

Which OOOS aspects are in this fan¬ 
tasy? Well, the reason you could locate 
that widget diagram is that Fred’s report 
is a compound document—a collection 
of objects whose multiple attributes are 
made visible to the search software— 
rather than a file that is just a named 
bag of bits and makes sense only to the application that created it. 

Your search could reach Manchester because Fred’s com¬ 
pound document is stored in a distributed object store encom¬ 
passing not just his own hard disk, nor even just his office LAN, 
but the whole company’s WAN. It doesn’t matter whether he’s 
running the same hardware (or even OS) as you because a Com¬ 
mon Object Request Broker Architecture-compliant (CORB A) 
ORB broadcast your search in a platform-neutral format. You 
didn’t need to explicitly log on to any network or run a commu¬ 
nications program because in this persistent object store , you 
access objects by specifying their names or attributes, neither 
knowing nor caring where they are physically stored. 

Finally, you could drag the diagram from his document into 
yours because both documents conform to the same object-em¬ 
bedding interface. This might be OpenDoc or Microsoft’s OLE 
(see the text box “Signs to Cairo” on page 126). By the time this 
scenario is realized, maybe they’ll have stopped squabbling and 
be compatible with one another. 


Portrait of an OOOS 

The purest form of an OOOS could hardly be simpler in con¬ 
cept: A small microkernel talks to the computer hardware, and the 
rest of the OS consists of replaceable modules, or objects. Outside 
the kernel code, there’s no distinction between the OS, utilities, 
and applications. Everything is an object. A generic architecture 
for such an OOOS might look like the figure on page 124. 

Objects are bundles of data with associated code that can act on 
the data. Anything from a business letter to the word processor that 
edits it can be structured like this. Program execution occurs 
when objects exchange messages, causing the kernel to execute 
their code. The kernel provides such low-level hardware-depen- 
dent services as memory allocation and protection, task sched¬ 
uling, and communication (both process-to-process and remote). 
The kernel of an OOOS should be multitasking so that many ob¬ 
jects can execute simultaneously. It should support automatic 
garbage collection of dead objects to avoid memory leaks. 

An object manager uses kernel services to dynamically create 
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and destroy transient objects and to pre¬ 
serve objects that will be needed in the fu¬ 
ture (e.g., user documents) in the persistent 
object store, a repository of objects avail¬ 
able to all applications. When a program 
invokes an object’s unique object identifier 
(OID), the object manager fetches it from 
the store into RAM. 

In a fully distributed OOOS, an ORB 
translates requests for OIDs into network 
messages that find objects and transpar¬ 
ently relocates them onto the local system. 
ORBs maintain indexes of various object 
attributes, so they’re closer to a database 
manager than a conventional file system. 
An OOOS will update objects using trans¬ 
action-based semantics, with commit and 
rollback so that any action can be undone. 
Remote communication will operate on a 
fault-tolerant store-and-forward basis, 
transmitting data when a link can be es¬ 
tablished and hiding delays from the user. 

OOOS support for inheritance—creat¬ 
ing new objects by modifying old ones— 
can save programmers from reinventing 
the wheel and users from wasting storage 
space. For the designers of OOOSes, how¬ 
ever, inheritance is a headache. Child ob¬ 
jects frequently execute code belonging 
to their parent, but that parent may live 



T he biggest obstacle to the wider adop¬ 
tion of object-based systems is their 
lack of interoperability: You can’t trans¬ 
port objects from one OS to another without 
some conversion process. The only way to 
demolish this Tower of Babel is to adopt 
standards for object interoperation at three 
levels: for object creators, object users, and 
interobject communication. 

For object creators (i.e., vendors), we 
need a standard object model that speci¬ 
fies the binary formats for storing object 
data and sending messages. This model 
should also dictate the means of inheri¬ 
tance. The two contenders on the desktop 
are Microsoft’s Common Object Model 
(COM) and IBM’s System Object Model 
(SOM). Naturally, they're incompatible. In 
the wider computing world, several com¬ 
peting object models further muddy the wa¬ 
ter, including SQL3, the next major version 
of the query-language standard. 

At the second level, object users need a 
standard way to embed objects into com¬ 
pound documents. The two competitors are 
Microsoft’s OLE 2.0 and OpenDoc (sup¬ 
ported by a consortium including Apple, 
IBM, Novell/WordPerfect, and Sun). A com¬ 
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elsewhere on the net¬ 
work. 

The most difficult 
technical challenge for 
an OOOS is to avoid 
massive and unpre¬ 
dictable network over¬ 
load due to tangled in¬ 
heritance webs. The 
solution may lie in 
message-optimization 
schemes that group in¬ 
terdependent objects 
close to one another, 
dynamically migrating 
them where necessary. 

Program objects under an OOOS will be 
finer-grained. A word processor would not 
be a single object, but a spelling checker or 
a search engine might be. The same spelling- 
checker object would check reports, pre¬ 
sentations, or spreadsheets. 

Real OOOS 

The most pure OOOSes thus far are on 
personal digital assistants (PDAs), where 
engineers started from scratch with little 
legacy code. RAM-based persistent object 
storage (eliminating battery-powered ro¬ 
tating magnetic storage media—and the 


conventional file system) is a feature of 
Apple’s Newton and General Magic’s 
Magic Cap. The code reuse under a prop¬ 
erly designed inheritance hierarchy reduces 
the size of software—a major considera¬ 
tion for PDA vendors when everything 
has to fit into 4 MB of ROM. 

On the desktop, going to a full OOOS 
means making compromises to preserve 
legacy code and data, especially over the 
file system. Because all our existing data is 
in conventional files on conventional mag¬ 
netic media, it has made commercial sense 
to continue supporting these rather than 


pound document that is stored using either 
technology is more like a whole mountable 
volume than a single file, with its own in¬ 
ternal “directories” to store the pieces. 

OLE 2.0 implements structured storage 
via a file format called a doc file (common to 
Word, PowerPoint, and Excel), which orga¬ 
nizes objects into internal streams. One ap¬ 
plication can drive another through an au¬ 
tomation interface by calling object 
methods that all OLE 2.0-compliant 
applications must make visible. 

OpenDoc, too, defines a compound- 
document format (Bento) in which 
document components (parts) are 
stored in directory-like streams 
(storage units). OpenDoc 
goes beyond OLE 2.0 by of¬ 
fering built-in version man¬ 
agement. You can re¬ 
construct any earlier 
version at will using 
stored changes. Also, 
while OLE 2.0 is proprietary 
and confined to Windows 
and NT, OpenDoc will work 
on Mac, OS/2, and Unix plat¬ 
forms. 

OLE 2.0 appears to have the 
edge over OpenDoc in the reusable 
software component market. OLE 
2.0 enhances Visual Basic’s very 
successful Visual Basic custom 


control (VBX) file standard into the more 
fully object-oriented OLE custom control 
(OCX) format (which supports inheritance), 
for which success is also assured. Open¬ 
Doc supports end-user programming only 
via Apple’s rather old-fashioned HyperCard 
and AppleScript, and it badly needs some 
answer to Visual Basic. 

The final standard needed would 
let heterogeneous object systems co¬ 
operate across a network. The cross¬ 
industry Object Management Group 
(OMG) has produced a stan¬ 
dard for a Common Object 
Request Broker Architec¬ 
ture (CORBA)—the soft¬ 
ware layer that mediates 
requests between one ob¬ 
ject world and another. 
IBM’s Distributed Sys¬ 
tem Object Model 
(DSOM), which underlies 
OpenDoc, is CORBA-compliant. 
While the first version of CORBA 
was severely limited in that it al¬ 
lowed communication only be¬ 
tween systems using the same 
object model, CORBA 2 supports 
cooperation between any CORBA-com¬ 
pliant systems. However, Microsoft has 
indicated that Cairo’s OLE 2.0 will not 
be CORBA-compliant, dealing a 
heavy blow to the standard. 
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Signs to Cairo 


C airo, Microsoft's object* 
oriented successor to 
Windows NT, will begin 
beta testing in early 1996 for 
release in 1997. Although Mi¬ 
crosoft is not revealing the full 
details of Cairo yet, there are 
enough clues within current Mi¬ 
crosoft OSes to yield a good 
idea of how it might work. 

The OLE 2.0 embedding 
model that integrates the com¬ 
ponents of Microsoft Office al¬ 
ready contains the seeds of a 
future object-oriented file store 
in its structured-storage tech¬ 
nology. Word DOC files, Excel 
XLS files, and PowerPoint MPP 
files share a common Internal 
docfile format. The screen be¬ 
low shows the internal struc¬ 
ture of a Word document that’s 
embedded in a PowerPoint pre¬ 
sentation. The internal stream 
structure of the combined file 
has taken on a tree structure, 
just like a disk directory, re¬ 


flecting the embedding of its 
components. 

If you open the document in 
PowerPoint and doubleclick on 
the embedded Word document, 
PowerPoint finds out what ap¬ 
plication owns it from the Win¬ 
dows Registry. The OLE engine 
then negotiates between Pow¬ 
erPoint and Word, and Power¬ 
Point’s toolbar morphs into 
Word’s formatting toolbar so 
you can edit the Word docu¬ 
ment. 

Now peek into the future. 
The top level will no longer be 
a separate application such as 
PowerPoint, but the Cairo desk¬ 
top itself. The streams com¬ 
prising the compound docu¬ 
ment will no longer be inside a 
DOS file allocation table (FAT) 
file system. Cairo’s Object File 
System (OFS) makes the whole 
hard disk a single huge docfile 
that exposes its internal ob¬ 
jects to the user. 


The groundwork for a dis¬ 
tributed object store is present, 
too, in the shape of Microsoft 
Exchange Server (MXS) and 
the OLE-automatable Jet 3 
database engine. If you drop 
any structured-storage ob¬ 
ject (e.g., a Word file) into 
an Exchange folder, any 
custom properties you’ve 
defined become available 
as values to sort 
on or filter by. 

MSX is based on 
the ISO X.400 
message trans¬ 
port and 
X.500 direc¬ 
tory services, 
which, com¬ 
bined with Cairo’s 
OFS, should be able to 
locate remote objects 
across a network. By 
the time Cairo is re¬ 
leased, MXS might be 
absorbed into the OS. 

In short, the migration 
from Windows to Cairo 
could be less drastic than 
expected, given that all 
your Office data files are 


already in a structured format 
that Cairo will understand. The 
much greater challenge for Mi¬ 
crosoft is how to decompose 
monolithic applications such 
as Excel into collections of dis¬ 
crete lightweight objects. The 
OLE automation interface 
already requires that ap¬ 
plications make some of 
their internal organs vis¬ 
ible as objects, but that 
is not at all the 
same as delivering 
them as sepa¬ 
rate pieces. It 
could turn 
out that 
Microsoft 
will en¬ 
counter stiff 
competition 
from Visual Ba¬ 
sic custom 
control/OLE 
custom control 
(VBX/OCX) vendors 
such as Sheridan and 
MicroHelp, who have 
a head start because 
their products are al¬ 
ready in bits. 



taking the radical step to a persistent object 
store. 

For example, NextStep, the nearest thing 
to an OOOS in widespread use, is built on 
the Mach microkernel and employs a con¬ 
ventional Unix file system. However, the 
rest of the superstructure of NextStep is a 
hierarchy of Objective-C objects, fully avail¬ 
able to the applications programmer. 

IBM’s OS/2 Warp is object-oriented to 
a much shallower degree. The Workplace 
Shell user interface (UI) is a programmer- 
accessible object hierarchy, but the lower 
levels of the OS are quite conventional. 

In 1992, IBM, Apple, and Hewlett- 
Packard set up Taligent to develop a new 
OOOS from the four years of research Ap¬ 
ple had put into Pink. Last May, Taligent 
announced it had abandoned producing a 
whole OS and would instead release a 
cross-platform object-oriented framework 
(containing prefabricated application parts) 
called Common Point. In July, Taligent 
shipped CommonPoint source code to its 
sponsors to start porting to their own OSes 
(IBM's AIX and OS/2, 

Apple’s Copland, and 
HP’s HP-UX; versions 
for Windows 95 and 
NT will follow). 

CommonPoint contains 100 such frame¬ 
works (including complete working and ex- 
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tensible text and graphics ed¬ 
itors and presentation and com¬ 
munications programs), built 
from thousands of ob¬ 
ject classes. Taligent 
also has an interactive, 
drag-and-drop GUI 
building tool called cp- 
Constructor and plans 
for a highly sophisti¬ 
cated development en¬ 
vironment. 

CommonPoint may 
score over OLE 2.0/ 
Visual Basic in its per¬ 
sistent object store 
(built on the native OS file system), so 
that applications objects remain alive at 
run time rather than being frozen at com¬ 
pile time: Programmers maintaining a de¬ 
livered application can extend it using in¬ 
heritance. On the downside, CommonPoint 
is very expensive and very, very large. 

It’s the long wait for Taligent that has 
caused a widespread feeling that object 
technology has failed to catch on. The fact 
is, OOOSes are just around the comer. 

Isn’t this where we came in? ■ 


Dick Fountain is a BYTE contributing editor 
based in London. You can reach him on the 
Internet or BIX at dickp@bix.com. 


Custom properties in the main Office applications 
point the way to an object-retrieval system in 
which filenames cease to be of importance. 
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The structured 
storage of 
Microsoft’s docfile 
format represents a 
collection of 
objects just waiting 
to be set free. 

Word, Excel, and 
PowerPoint files all 
have the same 
internal structure, 
so embedding one 
in the other is easy. 
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Macintosh Version 

ISBN: 0-12-553143-5 
Includes one CD-ROM, 


Netscape Navigator 

Surfing the Web and Exploring the Internet 
Bryan Pffafenberger 

NETSCAPE 


__ 


Now in Bookstores! 

Paperback, 314 pp., £2995 

Windows Version 

ISBN: 0-12-553132 X 
Includes one CD-ROM. 

Macintosh Version 

ISBN: 0-12-553130-3 
Includes pne CD ROM, 


NAVIGATOR 


CD-ROM 


:d-kom 


Diane M, Reiner 
Keith A. Blanton 


In Bookstores November 1995 

Paperback, e, 350 pp,, $19.95 
ISBN: 0-12 104245-6 


The Internet 

Edge in Business 


Christopher D. Watkins & 
Stephen R. Marenka 


In Bookstores September 1995 

Paperback, c, 300 pp., $2695 
ISBN: 0-12-737340-5 
Includes One CD-ROM. 


Available From Your 
Local Bookseller. 


liNCIOSFU 


In Europe please contact: 
tel: +44 {0)171 267 4466 
tel: +44 (0)171 485 4752 
e-mail; app@apul< co.uk 


1-800-3131-APP 
Fax: 1 -800-874-6418 

For International Callers 1-407-345-3800 
e-mail: app@acad,com 


Pnces are subject to change without notice © 1935 by AP PROFESSIONAL, Atf Rights Reserved RYAN/M/ST/APP 86115 9/95 
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The ZEOS Pantera. Now with more speed, more memory, bigger hard 
drives, your choice of operating systems mid new lower prices. Ifs today 's 
modem solution to getting your job done right. 


Step Up To The Best 

At ZEOS, our philosophy is to make sum that you, our customer, get the 
best of every thing, And dial starts with performance. The heart of the Pantera 
is an award-winning ZEOS-designed motherboard Already called “Overall 
performance leaders 11 by PC Magazine t the Pentium* processor-based 
Pantera line is now boosted even further witli tlie addition of EDO DRAM, 
synchronous burst SRAM cache options mid CPU choices all tlie way to the 
new 133MHz Pentium processor In plain English, weM? turned on the after¬ 
burners —giving you performance unlike anything you’ve seen before! 

Beyond great performance, we also protect your investment To ensure 
tliat your new’ ZEOS Pantera will serve you well for years to come, we build in 
more reliability; expandability and upgradability than anyone else. 

For starters, all Pantera systems provide you with CPU upgradability- 
Pantera Pentium processor-based systems can be upgraded to a future 
OverDrive* Processor, Pentium processor-based Panteras includes memory 
sockets instead of the usual four That means more room to grow-without 


The Right 
Tool For 
Your Job. 


having to throw away perfectly good memory when it's time to upgrade, 
Panteras with Pentium processors also include on-board 
PCI local bus SCSI and Ethernet options and the power 
to run all these goodies. Believe it or not, most compa¬ 
nies are now building in small power supplies of 150 
watts or less! That’s great for reducing itm costs, but it HOI 

sure doesn't do much for jw. Pantera power supplies 
are 200 watts standard and they’re energy efficient-Panteras are EPA Energy 
Star compliant, meaning they can power down and use less energy; 

Tlie bottom line is that virtually no one else gives you any of these features 
to protect your investment At ZEOS we give you them alll 

More Than Great Hardware 

In addition to the latest features, you need you mew 
system to arrive promptly and you need it to work in your 
environment when you gel it. That is why ZEOS Pantera 
systems include your choice of Windows* for workgroups 
or the new Windows* 95, and that is why you also get 
compatibility 7 with every major operating system on the market including 
Win NT", Netware* Unix* and OS/2*. That is also why we pioneered our 
Computers Now' program-many of our most popular configurations can be 
shipped the very day you artier (even custom-built systems can be shipped 
in about a week). You could be taking delivery of your new Pantera tomorrow! 

And after your purcliase, we’ll be here. ZEOS was the first to 
provide 24 hour-per-day t 365 day-per-year toll-free techni¬ 
cal assistance, and it's the best there is. Add to tliat our 
easy accessibility’ through the major on-line services 
and through our automated fax-back system, and you 
can see lhai we support you like no one else. 

Unbeatable Value 

The hottest performance for today and for tomorrow; compatibility, 
reliability, bundled software, the best service in tlie industry’ and incredible 
prices dial'll leave you amazed at how much you get for so little. As 
PC/CompuHng said, the Pantera ‘A *, is a deal you simply can't pass up.” 

So call your ZEOS Systems Consultant now 7 at SOO-554-5226. It's tlie best 
purchase decision you'll ever make. 


Z.EO s 
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Februnry 1995 


Package 1 


Package 2 


Package 3 


486 & DX4 Processor-based Pant eras 


486DX2-66 

0X4-100 


$1495 

$1595 


486DX2-66 

0X4-100 


Pentium 09 Processor-based Panteras 


75MHz 
90MHz 
1 OOMHz 
120MH/ 
133MHz 


$1605 

$1795 

$1945 

$2145 

$2295 


> 8MB RAM (Pentium processor- 
based Panteras Include EDO RAM) 

> 528MB local bus EIDE hard 
drive, 14ms 

> 3.5" 1,44MB floppy 
disk drive 

> Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
1MB DRAM 

> ZEOS 14"1024x768 N1SVGA 
color monitor, .23mm dot pitch 

> Six-bay desktop case wi th two 
cooling fans 

> Microsoft Mouse 

* MS Windows 95, or MS-DOS 6,2 
& Windows for Workgroups 3/11 

> MS Works 95 or MS Works 


75MHz 
90MHz 
1 OOMHz 
120MHz 
133MHz 


CW$2095 

$2195 

CNf$2295 

$2395 

$2545 

$2745 

$2S95 


> 16MB RAM (Pentium processor- 
based Panteras include EDO RAM) 

> 850MB local bus EIDE hard 
drive, 11ms 

> 4X CD-ROM drive and 
3.5" 1.44MB floppy drive 

> Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
1MB DRAM 

> ZEOS 15" 1024 x 768NISVGA 
color monitor .28mm dot pitch 

> Six-bay desktop case with two 
cooling fans 

> Microsoft Mouse 

> MS Windows 95, or MS-DOS 6.2 
& Windows for Workgroups 3.11 

> AISOlike Pro 95 & 

Bookshelf 95 CD, or MS Office 
Pro & Bookshelf 


486DX2-66 

DX4-100 

75MHz 
90MHz 
10OMHz 
1 20MHz 
133MHz 


CU $2495 
$2595 

CN/$2695 

CN«$2795 

$2945 

$3145 

$3295 


>- 24MB RAM (Pentium processor- 
based Panteras include EDO RAM) 

>■ 1.2GB local bus EIDE hard 
drive, 10ms 

> 4X CD-ROM drive and 
3.5" 1.44MB floppy drive 

> Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
1MB DRAM 

> ZEOS 15" 1024 x 768 NI SVGA 
color monitor ,28mm dot pitch 

> Six-bay desktop case with two 
cooling fans 

> Microsoft Mouse 

> MS Windows 95, or MS-DOS 6.2 
& Windows for Workgroups 3,11 

> MS Office Pro 95 & 

Bookshelf 95 CD, or MS Office 
Pro & Bookshelf 


Included With Every ZE 

> Genuine Intel* Processor. ZIF 
socket for easy upgrading. 

> Diamond Stealth PCI local bus 
SVGA color graphics card with 1MB 
DRAM, upgradable to 2MB DRAM, 

> Flash BIOS for easy upgrading. 

> TWo high-speed serial ports and 


[OS Pantera: 

one enhanced parallel port on the 
motherboard. 

> Slots: Three PCI & 4 ISA (486 
processor), 3 PCi & 5 ISA 
(Pentium processor). 

> ZEOS iOl-key space-saving key¬ 
board 


> 200 watt power supply with built- 
in surge suppressor Switch able 
between 115/230V. 

> EPA Energy Star compliant 

> FCC Certified Class B; UL Listed. 

> Complete ZEOS Customer 
Satisfaction Package. 


466 & DX4 Processors: 

> Upgradable to Pentium" 

OverDrive* CPU, 

> RAM expandable to 128MB. 


Pentium’ Processors: 

> Upgradable to a future OverDrive* Processor. 

> 6 SIMM slots for low-cost memory upgrading. EDO RAM expandable to 384MB. 
v On board PCI local bus Fast SCSI-2 and Ethernet LAN options. 


Hottest 


Pentium® Processors 
9QMHz CNf $2745 


1 OOMHz 
1 20 MHz 


GW- $2395 
CWf $3095 


> 16MB EDO RAM, 256K synchronous 
SRAM cache 

> L2GB local bus HIDE hard 
drive, 10ms 

> 4X CD-ROM drive and 
3,5" 1.44MB floppy drive 

> Diamond Stealth 64 PCI local 
bus SVGA color graphics card with 
2MB VRAM 

> ZEOS 15" 1024 x 768 Ni SVGA 
color monitor, .28mm dot pitch 

> Ten-bay vertical case with two 
cooling fans 

> Microsoft Mouse 

> MS Windows 95, or MS-DOS 6.2 
& Windows for Workgroups 3.11 

> MS Office Pro 95 & Bookshelf 
95 CD, or MS Office Pro& Bookshelf 


Best MM Supreme 


Pentium” Processors 
10OMHz CNf$4245 


120MHz 

133MHz 


p'$4445 

0**4590 


The above system modified to include: 

> 32MB EDO RAM, 256K synchronous 
SRAM cache 

> 1.6GB local bus EIDE hard 
drive, 10ms 

> Sound Blaster® 16 soundcard, 
high-power speakers w/ subwoofer 

> ItEOS 17" 1024 x 768 NI SVGA color 
monitor, ,28mm dot pitch 


Favorite Options 


7-Bay Mini-tower Case Upgrade^Free 
lO-Bay Vertical Case Upgrade..,.,.$95 
528MB to 1.2GB HDD Upgrade .„..$195 

1,2GB to 1.6GB HDD Upgrade.$250 

1MB to 2MB 

Video DRAM Upgrade ...$39 

Diamond Stealth 64 Video PCI 
Graphics Card with 2MB VRAM 

Fastest 64-bit accelerated video ..$249 

Upgrade from a 14” to a 15" Monitor 

ZEOS SVGA NI, 1024 x 768, flat screen.. Sss 


Upgrade from a IS" to a 17" Monitor 

ZEOS SVGA Ni. 1280 x 1024, flat screen.$295 

Internal 14,000 bps V.32 bis 
Modem with 14,400 bps 


.$79 


Internal 28,800 bps V_34 bis 

Modem with 14,400 bps 

Send/Receive Fax ,$199 


SCSI Controller Chip 

For on-board SCSI. Includes drivers. 


*$49 


Many other affordable upgrades and options available Call for details! 


ZNYX EtherAction 32 

32-bit PCI Ethernet LAN adapter Includes 10Base5, 

10Base2 and lOBaseT connections. $139 

Front Drive Bay PCMCIA Swap Box 

Installs into 3 5" drive bay. 2 Type II, 

or 1 Type HI and 1 Type It ...Si 79 

T1OOO Internal Tape Backup 

400 to 800MB (with compression), 

includes backup software..... ....$199 

Multimedia Upgrade 

Sound Blaster 16* sound card, stereo speakers... $120 


Microsoft" Applications Included! 

;• All Pantera packagps include your 


choice of Microsoft* Windows* 95 or 
MS-DOS 6,22 and Windows’for 
Workgroups 3,11, and Microsoft' Office 
Pro & Bookshelf "or Microsoft* Works. 




800 - 554-5226 

24 Hours a Day * 365 Days a Year 

CN! -We can ship todavt Call for details, 

Fax Orders: 800-362-1205 or 612-362-1205. Phone Ordera: Outside US, and Canada: 612-362-12X2, 
Government: 800-245-2449, ZEOS Information Systems, Inc, GSA#GSOOK94AGS517PS01, Purchase 
Orders, MasterCard, VISA, Am Ex, Discover, Z-Gard, COD and affordable leasing programs, 

ftlldiaae ankitt. ait siAjcfl Cu ttyxtnol. Huhiiee JcninR programs arail^ilt .MS pikes, spcLifotiiins and iValkahality are siAject in champ withmU nrtke; casl In confiirr ihrae and larranty drunk pikes do not llklwlt shipping, CMTJpflftlJItjr li IV*eto|W T^d. Onfy. mates ilti 

wananric with napucl tu m» [*a1ui.l ASl product; ind mmpany names ait Iradrfnsrks «■ tnafetnarto n[ their nstiedNe huWers. InseJ Jttilde Urid Pentium Pruraair Lugps an; liTnkmaste d inbA OorporHlJixi. ttindi m is a lepslmd tradcmailtirf Miorauft Crepwatitm sn ihe LTX. Hid 

other countries KKOS s a registered r/atlemulc Computers No*' is a registered servkemaifciCiad Is a serviaanurk; Pantera is a ba^markef Microi Oednmicv Cue. ©1995 MF.P ZEOS, UD] Irakutria] Blvd., Minneapolis, MX 55413 OSA. Mknm FJeJmnlcs. fnc is a aublidv traded wnipany 
(NAMMiQ lymlml; MUSI). MJ-BVT-SAl A 
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ur storage devices can endure long hours, 
natural disasters, and other forms of abuse. 



[ of unlike a day at the office. ] 


The DE I00’ is a removable 
drsJc/wfie wbfyutm (hm alkm>& 
you tn emi- 

I remove, 
,e tuxosfer, 
and store 
data, f['.s compatible u'Jth an 
extensive variety of standard 

5C5 1 or JDE/E/DE drives. 




W^ith mum for three l" SCSI 
disk ur rape 
drives, the 
D5300 
motfei is 
the inost 
compact 


removable S forage subsystem 

atsaihiMc on plus market today. 


TTitf DS500"' a an external rack 

mount that houses nine hcil)- 

height bays, 
allows a sera 
to integrate 
fin^t SCSI 
peripheral 
combination,. and includes up to 
tun 300-uull power supplies, 



An kit'd storage 
I chassis for iwor^ 
.ttiinons, nemnirh 
| servers, and FI 's. 
I die DSJ00 pn> 
vides flexibility 
far users m mil anti 
match up to four 
SCSI peripherals. 



When it comes to protecting valuable data, only Kingston’s rugged ventilation system for cooling today's high-performance drives, 
storage devices have shown they can brave the elements. Used in computer rooms, workstations, and network servers, they 
Though they were designed to perform in the most demanding support more SCSI connections and have more options than any 
commercial environments, they're also tough enough to sur- Other storage subsystem on the market. If that doesn't impress 

vive in army bunkers, submarines, and even in spacecraft. Our you, our unbeatable five-year warranty will. So call Kingston 

Data Silo® enclosures and Data Express™ removables are con- or your nearest dealer for more information. Because in the 

strutted of rugged steel with a carefully designed and tested world of storage systems, only the strong survive. 


K ingston 

ML B. TECHNOLOGY CORPORATION 

Call (800) 435-0670 or find as at http://wwwkingtfon.com 


Kingston Trthnotom Cwpaiark** 17600 Newfcape Stt«t, Fountain Valley, CA 92708 USA, (714) 438^1850. Fax (714) 438-1847. 
© 199^ Kinpt<jn, ItcTmcwngy Corpwilitwi. KmjiJtJm Tedttrtkld 1 i* ,i itttdenwk of KruipMu Tcdwofon Ospccsiiun- All fijjhta Hautvid. 
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And One for All 



DAVID S. LINTHICUM 


Using one source code base to target multiple 
platforms is possible, but not ideal 

Desperately Seeking Portability 


T he four programmers 
draw their epees and si¬ 
multaneously raise them 
to the sky. “All for one,” 
they exclaim, “and one for all!” Such is 
the way of multiplatform development. 

The ability to move an application 
from OS to OS, from GUI to GUI, and 
from processor to processor is a desir¬ 
able, if elusive, goal. But the various 
environments in which we deploy ap¬ 
plications have little in common, and 
environment-neutral development tools 
must create an additional layer to ac¬ 
commodate their differences. With this 
kind of architecture, it’s difficult to ex¬ 
pect excellence from a multiplatform 
application in all environments. Multi¬ 
platform applications are never a na¬ 
tive, always a tourist. 

“The problem with portable tools is 
that they never look native in any en¬ 
vironment,” says Robert Holmes, com¬ 
puter technology research analyst with 
the Southern California Gas Company 
(Los Angeles, CA). “They [tools ven¬ 
dors] simply can’t be all things to all 
environments.” Simply put, you pay 
your money and you make your choice: 
separate development for each plat¬ 
form, or multiplatform development 
only once. 

As the cost of applications develop¬ 
ment rises, it makes sense to develop applications that run on a 
multitude of platforms. This allows companies to leverage their 
investment in code and more easily adjust to the inevitable tech¬ 
nological changes. In addition, if you’re marketing your appli¬ 
cations, the more platforms they run on, the merrier your ac¬ 
countants will be. 

Many tools vendors, including Compuware, Intersolv, Neuron 
Data, Unify, and Zinc Software, provide facilities for multiplat¬ 
form development. When using these tools, developers can write 
an application once and then deploy it into many environments 
without modifying the programming code. 

The trick for the developer is to find a tool that makes the ap¬ 
plication look at home no matter where it is. Some of the issues 
surrounding multiplatform development include approaches to 
portability, business justifications, pitfalls, tools, and how to win 
the portability game. 


The idea of portability is conceptually simple: Keep the envi¬ 
ronment-specific code in its own layer. Then, when you move an 
application from platform to platform, simply swap out the old en¬ 
vironment layer and swap in a new one. 

For example, when developing a C++ application for porta¬ 
bility, the developer places all the native GUI- and OS-specific 
code in its own object or group of objects. Then, when moving the 
application from platform to platform, the developer must re¬ 
place just the native-object layer to redeploy the application in a 
new environment. 

Most developers find that achieving true portability using tra¬ 
ditional programming techniques is an arduous task. But a num¬ 
ber of portable class libraries (e.g., C++ Views from Intersolv, 
zApp from Inmark Development, and Zinc from Zinc Software) 
and fourth-generation-language (4GL) tools (e.g., C/S Elements 
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Unity’s Vision provides multiplatforni rapid application development for the Macintosh (a), 
Windows NT (b), Windows (c), and Unix (d). Vision’s automated application-partitioning 
feature allows developers to partition applications across various applications servers. 


Access to OS Services: Two Styles 


4GL code 


C++ objects 




J 


Interpreter 


Proprietary API 


i 


J 


Translation layer 


GUI/OS libraries 




Native APIs/emulation 


Native APIs/emulation 


J 


OS and GUI services 


OS and GUI services 


In one style of access (left), the development tool translates 4GL references into native 
calls. In another style, the tool supplies a proprietary API to which developers write code. 


from Neuron Data, 

Uniface from Com- 
puware. Unify Vision 
from Unify, and Visu- 
alWorks from Dig- 
italk/ParcPlace) are 
available to make the 
job much easier. 

These tools provide 
a layered API frame¬ 
work. At some layer of 
this framework, the 
tools maintain the en¬ 
vironment-specific 
code. Developers then 
build applications on 
top of the environ¬ 
ment-specific layer. 

By using proprietary 
API calls from third- 
generation-language 
(3GL) code, develop¬ 
ers don't have to deal 
with the differences 
between native envi¬ 
ronments. The API 
provides a consistent 
set of available func¬ 
tions from compiler to compiler and 
from platform to platform to enable 
normal applications operations. It's 
the job of the tool, not the pro¬ 
grammer, to handle the presentation 
of the application in the various 
environments supported by the 
portable development tool. 

Although the basic con¬ 
cepts remain the same, 
there are many ways in 
which portable devel¬ 
opment tools approach 
the portability problem 
These include lowest com¬ 
mon denominator (LCD) 
and emulation. LCD tools 
(e.g., XVT from XVT Soft¬ 
ware) support those features 
found within all environments. 

Yet to maintain portability, 
you have to give up some native 
application features. For exam¬ 
ple, LCD does not support non¬ 
portable features, such as Multiple Docu¬ 
ment Interface (MDI) for Windows 
applications or the geometry management 
found in Motif applications. 

And while LCD provides the same look 
and feel across platforms, it doesn't con¬ 
sistently provide their native look and feel. 
For example, a Windows application built 
with an LCD tool looks out of place. But 
this can be an advantage. For instance, 
system administrators who manage many 


different types of systems may appre¬ 
ciate system-administration applications 
that look the same across all platforms. 

In contrast, portable development tools 
that use emulation (e.g., C/S Elements) 
draw their own GUI controls for each en¬ 
vironment. These tools go directly to the 
graphics subsystems of each specific en¬ 
vironment, avoiding the native APIs. 
Again, these applications never really look 
at home, and bypassing the native API can 
cause other problems. 


For example, by the time this article 
sees print, many people will have already 
upgraded to Windows 95. But portable ap¬ 
plications built with emulation-based tools 
in the Windows 3.1 environment proba¬ 
bly won't find a happy home with Win¬ 
dows 95: These applications rudely by¬ 
pass its Win 16 and Win32 native APIs. 
Or, even if the application does run, it will 
have a Windows 3.1 look and feel in the 
Windows 95 environment. 

To correct this problem, the developer 


132 BYTE NOVEMBER 1995 


_ 







































































































































































— 


integrix 




Internet 
Gate m y 
Servers 


Integrix Internet Gateway Servers 


provide PC, Macintosh and workstation users an easy and affordable way 


to cast their nets into cyberspace, with complete pre-configured solutions. 


Open Your Mind 

The IGS includes a host of features and utilities to put you just a few clicks from the internet. 

Easy Access - Turnkey Operation 

The unique, fully integrated design ensures ease of use, power, and expandability. So, what can it do 
for you? 

Mosaic - the “killer application” of the 9G*s, a point and dick graphical interface that gives you access 
to the internet's vast pool of information, 

Firewall security - a combination of security programs that control traffic in and out of your local net¬ 
work, preventing unauthorized access. 

POP3 Mali Server & Button* - delivers email between your desktop and the rest of the world through 
an intuitive, easy to use interface. 

SLiP/PPP, ISDN, and Tl (optional l Interface - multiple possibilities for connecting the system to the 
internet; from low-cost SLIP/PPP dialup to a direct, high-speed Tl line. 

WAIS - libraries of knowledge can be accessed through a powerful search utility. 

TCP/IP - every machine on your network gets as much or as little internet capability as needed. 


Value Extends Beyond Price 

Integrix innovation, reliability and award¬ 
winning designs are always at work for you. 
And, all this attention to detail and quality 
comes at a cost significantly lower than that 
of the competition. 


Technical Smarts 

We are committed to provide you with 
custom, ready to go systems. Explore your 
options - servers, workstations, graphics 
boards, RAID - for your site. For fast, 
personalized service, 
call us. 


Flexibility Built-In 

Two models running under Solaris™! are available. 

The IGS 5/85 has an 85 MHz microSPARC™ processor, 
five SBus slots and supports 10 to 50 users. 

The IGS 3flE™ has a 75 MHz SuperSPARC™ or 
HyperSPARC™ processor, with room for up to 
four CPUs that can support 300 users. Provides 
a builbin ISDN interface. 




integrix 


Corporate Headquarters 

1200 Lawrence Drive, Suite 150 
Newbury Park, California 91230 
Tel: 800-300-8288 / 805-375-1055 
Fax: 805-375-2799 
Email: sales@integrix.com 


Asia 

Beijing, RR.China 
Tel: 861-257-0018 
Fax: 861-253-5306 
Seoul, Korea 
Tel: 2-515-5303 
Fax: 2-515-5302 


© 1995 Integra. Inc. integrix and ihe Integrix logo are registered trademarks and IGS, SEC, SOX, TGX, SWS and S3C ere trademarks of Integrix, Inc. A| ether trademarks mentioned are me properly ol fhelr 

respective companies. Manufactured in USA. Internationally supported. 
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JYACC’s Jam 7 is a multi platform client/server applications 
development tool. Jam 7 applications are portable to (from top 
to bottom) the Mac, Windows, and Unix, plus other OSes. 


must rebuild the portable application using 
a new Windows 95 version of the portable 
development tool. The same is true for 
other platforms as well. 

So, what’s the best approach? It’s no 
big surprise that the situation is not simply 
black and white. There are no clear dif¬ 
ferences between the LCD and emulation 
approaches to portable applications de¬ 
velopment when you consider the purchase 
of a portable development tool. In fact, 
most tools fall somewhere between the 
two approaches (e.g., XVT is more LCD, 
while C/S Elements is more emulation), 
and the only way to determine the effi¬ 
ciency of a portable tool's approach is to 
test it in the environments where you wish 
to deploy it. 

But don’t abandon all hope. There could 
be good news on the horizon for portable 
applications developers. As portable-tools 
vendors, such as Intersolv, work to im¬ 
prove their products, there seems to be a 
movement toward using more of the native 
APIs when deploying portable applica¬ 
tions. This will eliminate many of the 
drawbacks of using portable development 
tools by making portable applications in¬ 
distinguishable from native applications. 

Thus, many tools, such as InLersolv’s 
C++/Views, are moving to a superset ap¬ 
proach to portability. Using this approach, 
portable tools build as many native func¬ 
tions as they can into portable applica¬ 
tions. If any native functions are missing, 
the tools emulate the missing features. The 
resulting applications should provide all 
the native features you need while re¬ 
maining completely portable. But using 
the native API makes a portable-tool ven¬ 
dor’s job much more complicated, and it’s 
going to take lime before most tools move 
in the native direction. 

Tools That Rule 

Developers can divide portable tools into 
3GLs and 4GLs. If you decide to go the 
3GL route, you'll find a number of 
portable C++ libraries, including zApp, 
Zinc, and C++/Views. The basic idea be¬ 
hind these tools is that C++ developers 
will use these frameworks, which lever¬ 
age the object-oriented aspects of C++, 
and place environment-specific code in 
their own libraries. Thus, when you switch 
platforms, you switch libraries as well 

Using portable C++ libraries, an appli¬ 
cation can access all OS and GUI services 
using the proprietary API of the tool, which 
in turn implements the proprietary API 
call using environment-specific calls. Since 
the tool API never changes from platform 
to platform, the applications arc portable. 


You can, as an option, pul en¬ 
vironment-specific calls in your 
application using these portable 
frameworks. However, you’ll 
have to either remove or work 
around those calls to make your 
application portable to other 
platforms. 

As with any 3GL, develop¬ 
ing portable applications using 
C++ takes a great deal of time 
and patience. To build portable 
applications in less time, you 
should consider portable 4GL 
development environments. In¬ 
stead of using a proprietary API, 

4GL tools provide a high-level 
language across platforms. 

Examples of portable 4GL 
tools include C/S Elements, 

Uniface, and Unify. These tools 
use proprietary 4GL languages 
that sit on top of the environ¬ 
ment-specific features of the 
tool. Uniface, for example, can 
deploy its 4GL applications on 
Windows, OS/2, Windows NT, 

Unix, and the Mac. 

When selecting a portable 
4GL tool, you should consider 
its ability to handle other appli¬ 
cation services, such as data- 
base-server connections, and its 
ability to assist in the develop¬ 
ment of a database schema. 

Many of these tools, such as 
Uni face and Unify, make good 
rap i d -a p p 1 icat i o n -dev el o p men 1 
{RAD) tools as well. 

One drawback of portable 
4GL tools is that they almost al¬ 
ways use an interpreter, and 
therefore their performance is 
usually lackluster. With 3GL and 4GL 
tools, you need to check with the applica¬ 
tions vendor to see if they support all the 
environments you plan to deploy applica¬ 
tions on. Many tools support only a select 
few, or they support only one or two very 
well, while supporting others poorly. 

Portable Traps 

Despite the drawbacks, the allure of porta¬ 
bility is just too strong for many organi¬ 
zations to resist. Most companies run a 
wide range of processors, OSes, and GUIs, 
and having to write an application just 
once for all those environments solves 
many problems. However, portability cre¬ 
ates other problems. Failed portable ap¬ 
plications development projects outnumber 
successful implementations, and it’s clear 
that the honeymoon with portable appli¬ 


cations development tools is over. 

The problem with building portable ap¬ 
plications is traceable to the differences 
among platforms. Like “one-size-fits- 
none” gloves, portable development tools 
can't be all things to all platforms; there¬ 
fore, they don’t work exceptionally well 
on any of them. Most users can instantly 
discern a portable application from a native 
one and reject it as seemingly out of place. 

For example, zApp, a useful portable 
C++ library that allows developers to de¬ 
ploy applications on Windows, Unix, Win¬ 
dows NT, OS/2, and Macintosh environ¬ 
ments, looks a lot like a native Windows 
application no matter what platform you 
deploy it on. A developer may get away 
with this with Windows users, but not with 
anyone else. 

Look and feel aside, when you use 
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Compaq, 
IBM, Dell, 
and Toshiba 
do not offer 



“If you're looking for a lot of computer “This is the creme de la creme of power 
in a small box, look no further than notebooks." 

Tadpole’s SPARCbook..." 

BYTE Magazine, June 1995 INFOWORLD, June 5,1995 


Tadpole Technology Does. 


ultra-high 

performance 

notebooks. 


SP^RC 



Pentium 

If k a- c s S s 0 fi 


None of the other guys do. In fact, there's only 
one company that offers 32-bit, ultra-high 
notebook performance in either a SPARC or 
Pentium™ platform. ..Tadpole Technology. 

Powerful Pentium Performance 

Tadpole's family of Pentium notebooks is the 
fastest on the planet. The newest member, the 
Tadpole P13O0, features 133MHz performance 
and PCI bus, a Lexmark keyboard, 1MB video 
RAM, and an 800 x 600 SVGA 10,4" TFT 
screen. 

Watch Our SPARCbooks Fly 

Tadpole's family of microSPARC II notebooks 
delivers UNIX workstation performance, high 
portability, plus Solaris and Windows com¬ 
patibility. Tadpole's 110MHz SPARCbook 3GX 
features 2MB of video RAM, a Weitek P91O0 
graphics accelerator for fast screen redraws, 
and an 800 x 600 SVGA 10.4" TFT screen. 


Performance Today... And 
Tomorrow 

Tadpole's family of notebooks features modu¬ 
lar architecture that can be configured to match 
your changing needs. You can get memory 
upgrades to 128MB, a removable 2.5” hard 
drive with up to 1.2GB capacity and two 
PCMCIA slots. And to protect your investment, 
Tadpole surrounds the inside with a light- 
weight, rock-hard magnesium case. These are 
the last notebooks you'll ever need to buy! 

The Right Move For Those 
On The Move 

Our family of Pentium and microSPARC II 
notebooks isn't for everyone. But if you're 
someone who demands ultra-high 
performance, compatibility, connectivity, and 
durability in a notebook, Tadpole Technology 
has your number. The next move is yours. Call 
1 - 800 - 232-6656 today. 



DPOLE 

H N O L O G Y 


United States: 
United Kingdom: 

France: 
Germany: 
World Wide Web: 


512 219 2200 
01223 428200 
1 60 86 27 92 
49 9129 2859 70 
http:// www. tadpole. com 


SPARCbook Is a iwdemflrit oi SPARC InteirnElopmL Iwmwd ranMiMivsIy to Tadpole Technology. Pentium Is .1 /Pglstewd iwJumMk of Irosl CwpoMtirav Wmdpwa and Windows NT 

ana rt.ertwred truiJemirk*. oi MknMoR CotpotflJlkKi. Aid oEbtfi Efftdtffliirkfl fena king 10 iheif napMHve campinlffl. fi 1996, Tadpole T«JiKologj> 
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And One for All 


portable tools you have to give up other 
native goodies as well. Portable develop¬ 
ment tools that support Windows, for in¬ 
stance, might not have the mechanisms to 
use OLE 2.0 objects. Visual Basic custom 
controls (VBXes), or MDI. Moreover, they 
might make it difficult—or impossible'—■ 
to use other third-party development tools 
and libraries. 

Other issues are cost and performance. 
Most portable applications don't run as 
fast as native applications do, because of 
the overhead of using a native layer. In 
addition, portable development tools add 
significant cost to development projects, 
usually doubling the tool cost. You also 
need to consider staffing costs as well. 
Portable applications, especially in the 
3GL world, take more time to develop, 
and their learning curve is steep. 

Uitarrested Development 

Before jumping into portable applications 
development, take a deep breath and con¬ 
sider whether you really need to do so. Al¬ 
though vendors' sales pitches are com¬ 
pelling, if you don't have an immediate 
need to deploy applications on multiple 
environments, just say no. Multi platform 
development adds both cost and trouble 
to the development life cycle. It's much 
easier to build native applications, and 
users are happier with them. 

What if you decide to go native and get 
an unexpected demand to run your appli¬ 
cation on a different platform? The good 
new r s is that you can rebuild your appli¬ 
cation around a portable tool that handles 
the new platform. The bad news is that if 
requires a loi of additional work. 


If portable applications development 
makes sense lor your application, you need 
to consider the type of tools to use. While 
multipiatform development frameworks 
for C++ are flexible, they Ye difficult to 
learn and use. Moreover, it takes more 
time to build an application using a 3GL, 
such as C++, than it does with a 4GL. 

Portable tools that use 4GLs offer an 
easier development environment, but—in 
support of the you-catiY-have-everything 
theory—you might run into performance 
problems. For each type of tool, you al¬ 
ways need to consider the OSes and GUIs 
that each works on. You probably want to 
set up pilot applications on all the plat¬ 
forms you Ye supporting as well. Never 
assume that your portable application will 
work the same across all platforms. De¬ 
velopers are often unpleasantly surprised at 
how widely tools-vendor support varies 
from platform to platform. 

If you want to put advanced GUI fea¬ 
tures in your portable application, such as 
MDL OLE, DDE, and Motif geometry, 
then make sure the tools support them. If 
you plan to use graphics, make sure the 
tools can display and print the graphics 
for your application on each platform. 

You need to look at other details as well. 
For example, some portable applications 
development tools donY use the native 
help systems or the native help file; others 
donY use native fonts or bit maps. As al¬ 
ways, It’s caveat emptor. 

Finally, when considering getting into 
the portable applications development 
game, use common sense. Determine your 
application requirements and platform re¬ 
quirements up front. Next, research the 
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different portable development tools and 
select the ones that meet your require¬ 
ments. From there, test each tool to deter¬ 
mine its viability. Don't be afraid to dump 
a tool if it doesn't meet your expectations. 

While portable applications develop¬ 
ment has many advantages in today's het¬ 
erogeneous world, there are many trade¬ 
offs to consider when selecting a portable 
development environment. As tools ven¬ 
dors become better at building portable 
development environments, someday 
maybe all development tools will provide 
portability, settling all the problems once 
and for all. ■ 


David 5, Unthicum is a technical manager 
with EDS it r Falls Church, Virginia, You can 
reach him at 70742,3165®CompuServe,com 
or on BiX c/o H editors. ” 


Get the 
Competitive 
Edge - Visit 
TUV Rheinland 
at COMDEX '95 


G et the edge on your competition with the TUV Rheinland Ergonomics 
Approved Mark. TUV Rheinland can successfully guide you through 
the new European Union Directives and Laws. 


For Hardware: 

* Video Displays - 

CRTs & Flat Panels 

* Workstations and Systems - 

PC. Macintosh, Notebooks, etc, 

* Video Graphic Controllers 

* Input Devices - 

Keyboards, Mouse & Pens, etc. 


Far Software: 

TQV Rheinland can help you design your 
Graphic User Interface to meet ergonomic 
standards for: 

* User-Friendly Dialogue 

* Information Presentation 

* Easy Navigation Menus 

* Proper Color Use 


A 



TUV Rheinland 


TUV Rheinland is your certification and testing 
choice for Ergonomics (ISO 9241), Product Safety, 
EMC and ISO 9000 registrations. 

Visit our booth at COMDEX Fall '95, 

November 13 -17. Las Vegas, NV 

Sands Expo and Convention Center • Booth #S3G5Q 


For more information, contact: 

Europe: 49/221/806-1795 Cologne, Germany 

Asia: 81/45/470-1850 
USA: 203/426-0888 
510/734-8100 
Web: http://www.tuv.com/ 


Yokohama, Japan 
Newtown, Connecticut 
Pleasanton, California 
Internet: info@tuv.com 
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Crashing the Party 



BRUCE BROWN 


How to crash the major desktop OSes, and 
what it says about their architectures 


A lthough their fans speak of 
them in almost transcen¬ 
dental terms, the major 
desktop OSes sometimes exhibit all 
the rigor of a tuhe of toothpaste: You 
squeeze here, it bulges there; you 
squeeze there, it breaks. If s almost ax¬ 
iomatic in computer technology, of 
course, that evciy strength is simulta¬ 
neously a weakness, and nowhere is 
this more apparent than in the crash 
performance of the major desktop 
OSes. 

Under stress, Windows 3.1, Win¬ 
dows NT 3.5, OS/2 Warp, and Mac OS 
7.5 (the PowerPC and Motorola 68DOO 
versions) are all vulnerable to their own 
particular brands of system failure. 

They are often called General Protec¬ 
tion Faults (GPFs) in the Windows 
world and system bombs on the Mac 
side. These flashes of woe (or whoa) 
typically render the active software ap¬ 
plication unusable and can freeze the 
whole system solid, requiring reboot¬ 
ing. As a bonus, you probably lose 
whatever you were working on, too. 

Sometimes seemingly random sys¬ 
tem failures can at other times be repli¬ 
cated by following specific procedures, 
with near-scientific reproducibility. The 
following tour of the shores of com¬ 
puter hell is offered not for the sake of 
mayhem (or, at least, not for mayhem alone), but for whal it re¬ 
veals about the workings of various desktop OSes and the state of 
OS development. Forewarned is forearmed. 

Breaking Windows 

To crash Windows 3.1: Simply open and close Windows appli¬ 
cations. Repeat a few dozen times, or until the Black Screen of 
Death appears. 

The most popular OS is also die one that’s most prone to total 
system meltdown. In fact, one of the dark facts about Windows 
is that you can cause Windows 3.1 and Windows for Workgroups 
3.11 to crash simply by using them enough. 

Windows 3.x is notoriously susceptible to potentially fatal 
memory leaks in two crucial 64“KB resource heaps used for sys¬ 
tem operation: USER.EXE and GDI.EXE. If s common for Win¬ 
dows applications to consume, or leak, memoiy (i.e„ releasing less 


memory back to the system when closing than they took when 
opening). 

Microsoft estimates that Word for Windows 6.0 and Excel for 
Windows 5.0 both leak about 6 percent of system resources 
whenever applications are opened and closed. Keep this up long 
enough, and the OS will choke—asphyxiated by lack of mem¬ 
ory—and the system will crash. Thus, simply opening and clos¬ 
ing enough Windows programs can eventually exhaust system 
memory and produce a GPF—even if you’ve got 100 MB of 
RAM installed. 

There’s an almost-in finite number of ways to bring on sys¬ 
tem-resource crashes in Windows 3.x. If s particularly (and iron¬ 
ically) easy with many Microsoft applications. For instance, if you 
insert a series of Microsoft Graph 5.0 objects into a Microsoft 
Word for Windows 6.0 document, you lose system resources 
every time you do so, until you eventually crash. 

continued 


NOVEMBER 1995 BYTE 1.37 


JOSEF GA5T© 1995 





















































































Where to Find 


SPECIAL REPORT 


Crashing the Party 



Some Windows error messages are not that helpful, even before a General Protection 
Fault occurs. 


Many Windows users exit from and 
restart Windows all day, not for the 
cool breeze of the Microsoft logo 
blowing by, but to replenish the de¬ 
pleted system resources on their ma 
chines. Although they may start out with 
80 percent or more of free resources, sev¬ 
eral hours of hard use can leave 
them on the wrong side of the per¬ 
ilous 50 percent line, even with 
no applications open. One of the 
great attractions of Windows 95 
is that it reduces—but does not 
eliminate—this problem. 

Windows NT, a true 32-bit 
multithreaded OS, promises 
much greater stability than Win¬ 
dows 3.1, but it has still singed 
a few eyebrows along the way. 

Here’s a recipe fora quick Win¬ 
dows NT disaster: With either 
Word for Windows 6.0 or Excel 
for Windows 5.0 running under 
Windows NT 3.1, close the pro¬ 
gram, reopen it, minimize it, and then quit 
again. Then listen for the splat. Microsoft 
acknowledges that this particular GPF is 
the result of a bug—not a feature—in the 
Windows-on-Windows subsystem mem¬ 
ory manager in KRNL386.EXE, 

Tn both Windows NT 3.1 and 3.5, avail¬ 
able memory can also become exhausted if 
more than 100 threads or processes are 
launched simultaneously. The reason? The 
great insulation of applications from each 
other, which is one of NT’s virtues, re¬ 
quires system overhead that can over¬ 
whelm the system. So, to protect against 
the sort of bumper-car GPFs that plague 
Windows 3.x, Windows NT introduces at 
least the slim possibility of another sort of 
calamity. “Quis custodiet ipsos eusiodes?” 
(translation: “Who shall guard the guards 
themselves?") is what you’re probably 
saying to yourself at this point. 

Protection*..for a Price 

OS/2 Warp, Windows NT's main high- 
end 32-bit competitor in the OS wars, has 


trimmed its sails in a somewhat different 
fashion. One of 03/2’s virtues is that it’s 
more sentient about hardware than Win¬ 
dows is. It can actually tell if your system 
has a bad memory chip, a floppy drive 
controller heading south, or even a loose 
add-in card. 

But OS/2’s hardware intelligence has a 
downside. Here’s a way to quickly pro¬ 
duce the “trap 0002" or “trap e” meltdown 
in OS/2 Warp—and probably burn up 
thousands of dollars in consultant fees, 
too. Open up the case on the system and 
slightly loosen one of the add-in cards (a 
network interface card [NIC] or modem 
will do nicely). Don’t take the card out; 
just loosen it a little. 

You now have the makings of an ex¬ 
quisite little bit of misfortune. If you do it 
right, on a dual-boot machine you will then 
be able to run DOS just fine, but when you 
try to run OS/2, you’ll get a black screen 
rudely slammed in your face. 

Consultant Chris White, who’s based 
in West Sacramento, California, remem¬ 
bers running into this exact prob¬ 
lem. “DOS ran fine, but I kept get¬ 
ting these bomb-outs all the time in 
OS/2,” she recalls. It turned out 
that this was the beginning of a 
hardware failure that ultimately 
cost a great deal of lost data. “OS/2 
was trying to warn me, but I didn’t 
understand until it was too late,” 
she explains, “At the time, I was 
just furious that the system would 
not work.” 

Also, while shielding applica¬ 
tions from each other, as Windows 


NT does, OS/2 does not shield the OS from 
errant code as fully as NT does, A good 
deal of Warp code and data reside in por¬ 
tions of memory that are distressingly 
writable by all applications, which opens 
another door to memory conflicts and sys¬ 
tem crashes. 

Sys! Boom! Bah! 

Meanwhile, the Mac, like Windows, has its 
own heaps of memory trouble. Some Mac 
users report encountering strange names 
and arcane text on their screens during 
particularly showy system failures. These 
include the following: 

Jackson 

+0000 408314A ^Debugger 

+0002 408314C _NewHandle 3 Immed 

+0004 408314E BNE,S 
_D i s poseC 1 con+0032 

These are vestiges of the original Mac de¬ 
velopment process. The name Jackson, for 
instance, is an abbreviated label for _Jack- 
son Pol lock, the development code name 
for Color QuickDraw. 

When Mac OS 7.5 users see the name 
Jackson amid the digital debris, they are 
probably in the grip of System Error 25, 
which can also generate out-of-memory 
errors and the bomb dialog box if MacBug 
is not installed. Mac System Error 25 oc¬ 
curs when memory stacks and heaps col¬ 
lide, This is commonly caused by an im¬ 
proper calling sequence by an application, 
prompting the stack to grow until it over¬ 
runs the heap, (Boom!) 

Another type of memory issue causes 


Apple Computer, Inc. 

Cupertino, CA 
(800) 776-2333 
(408) 996 1010 
fas; (408) 9960275 

StigNst 

Sumas. WA 
[360) 9862801 
bugnet@bugnet.com 
http: //www.bugnet 
.com/-bugnet 


IBM Carp, 

Armonk, NY 
(800) 426-3333 

Microsoft Corp, 

Redmond. WA 
[800) 426-9400 
206) 882-8080 
fax: (206) 9367329 
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PRESENTING THE 



Breakthrough Technology^ 

H M~for Embedded Systems 



Presenting the Photon microGUI.^ 
QNX's full-featured windowing 
system that can give even your 
smallest PC-based realtime systems 
a phenomenal front end. 

Breakthrough Architecture 
Photon is built around a 45K 
microkernel and modular 
processes, so you can easily add 
or remove graphics functionality 
to fit your target. 

The cornerstone of Photon's 
event-driven architecture is the 
QNX realtime 
OS. Which 

means Photon 
applications 

inherit — - n-r m 


X workstation. Or from .*s^ 
a Windows-based PC, 

It 

Photon's jump-gate 
connectivity* even lets you 
"beam" or transport an / M 
application from one I 
QNX node to another! \ * 

Breakthrough Efficiency \ 

Photon can deliver high- 
end, workstation-class 
graphics even on low-cost 
PC hardware, it uses memory 
wisely. And it comes with a low 
runtime price tag. 

You can also expect to save j 
development time, thanks / 
to Photon's easy-to-use 
API and extensible 
widget library, And 

when you 
.A window into use the code- 

your embedded f generating Photon 

X workstation. / Application Builder, 

/ you won't have to spend 
/ any time coding your 
/ interface by hand — 

f and it won't cost --^ 

you an arm and d ]— 
a leg either. 


w cm Photon's impressive 
drawing speeds 

' 5 (even across phone 

lines!) and intuitive 
El UJ design, your 
l\ embedded PCs 

-• will look and feel 

. . * like turbo- 

...a window into your 
embedded system even from cha rged 

within MS-Windows. workstations. 


Photon Takes You Places 
With Photon's phenomenal 
performance, incredible efficiency, 
unique jump-gate connectivity,,, 
there's no telling how far you 
can go. And since Photon supports 

__. ■ Unicode, you'll 

MBtfwivi be able to take 
fi H your realtime 

jl^, ' “j anywhere 
~ in the world. 


jr QNX's f a 
f scalability, message- 
based IPC, and network- 
distributed processing. 

The result is a realtime 
v graphical platform 

never before seen 
in the PC 

uSH world. 


The Photon Application Builder 
beats tedious hand-coded GUI 
building hands down! 


The Leading Realtime OS for PCs 



1 _i ■ } 

* 1 

a .*. * 

jp * 4 




i«. ~ j 




j * 

F PI 


Looking for ways to achieve 
more with less? More perfor¬ 
mance with less hardware? 
More productivity in less time? 
More bang with less buck? 


Breakthrough Connectivity 
Imagine being able to see 
into your embedded device — 
and control it — from a remote 
QNX box. Or from an 


Breakthrough Performance 
Imagine the power of 
a high-end graphics system, 
but with the agility of a 
realtime executive. With 


At last, cl window into the black box , _ 

Photon lets you monitor and control your 

embedded system pom remote computers - To find out more about the leading realtime OS for PCs, 

even from non-QNX platforms. ca// 800 876 0566 or 613 5910931. (EXTENSION 1009) 

Or reach us via email at info@onx.com or on the web at http://www.qnx.com. 


QNX Software Systems Ltd., 175 Tcrrncc Matthews Cl re Stent, Kan ala, Ontario, Canada EC2M 1VVS Voice: 613.-591-0931 Fax: 613-591-3579 Email: infaffiqnx.tXiui Web: bVLp-Jf WWW.qmc.£*m 
Europe: 3 7 Bishops Court, Church Road, Btshnpstoke, Hampshire, 5050 6PE, England Voice: t+44) 1703 61ISW ftix: 1+44) 1703 6413 S3 Email: QNXeui^pe^n^WTini 
© QNX Software Systems Lid. 1996. QNX Is a registered trademark and Photon mlcroGLN and lump-gate connectivity are trademarks of QNX Software Systems Ltd. All other trademarks belong to their respective owners. 
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iXOS-JUKEMAN is the leading management 
system for CD jukeboxes and recorders, it 
provides simple and effective access to all 
available optical storage devices. With Its 
unrivalled performance and flexibility. iXOS- 
JUKEBOX redefines the state 
of the art in high-perfor¬ 
mance jukebox servers. 

Presents a standard file 
system: NFS or native file 
system for NT or both 

Presents CD-Recordable 
as a standard writable file 
system 

Access from UNIX, windows, Windows NT, 
Macintosh, NextStep, VMS... 

High throughput thanks to sophisticated 
caching and scheduling strategies 
■ Configurable access rights for specific user 
groups 


iXOS-JUKEMAN 

READS, WRITES AND 
MANAGES UNLIMITED 

numbers of Juke¬ 
boxes and CDs in 
any LAN... 


Download your free test copy from: 
http: //www. fxQ5.de/jukeman.html 


EXQS Software Inc. 

1070 Sixth Ave Suite 2QO r 
Belmont, CA 94002, USA 
Tel: (415) 6109240 Fax: (415) 8029570 
Internet: mfo0belmonLixos.com 

IXGS Software GmbH 

Breton ischer Ring 12 
D-85650 Grasbrunn/Mtinich, Germany 
Tel: I49){8S)4600S-Q Fax: 1491(09)46005-199 
internet; ofFice@munich.lxos.de 
http://www.ixos.de/ 


We Serve our Clients 


system bombs on classic Motorola-pow¬ 
ered Macs. It results from the code-swap¬ 
ping model that's used by Mac OS 7.5 
when virtual memory or RAM Doubler is 
turned on. 

Unlike the PowerPC version of Mac OS 
7.5, Ihe 68000 chip version-segments code 
so that it doesn't have to be loaded into 
memory all ai once. This is an advantage in 
some respects (especially on machines 
with limited memory and disk space), but 
it can lead to situations where there isn't 
enough memory left to load a particular 
program's code into RAM when the lime 
comes. (Bawoomba!) 

PowerPC machines running Mac OS 
7.5 arc designed to overcome this prob¬ 
lem, but in the process they introduce a 
new type of crash. The PowerPC version 
of Mac OS 7.5 doesn't segment and swap 
code, and therefore it requires that enough 
memory—virtual or otherwise—be avail¬ 
able to load a program's code into memory 
all at once. 

To crash Mac OS 7.5 on the PowerPC: 
To crash a PowerPC system with less than 
16 MB of RAM. all you have to do is turn 
off virtual memory and RAM Doubler, 
and then reboot the machine and try to am 
Adobe Photoshop. (MaeSplat!) 

Crash-Test Dummies? 

So, what's the moral of all this sorrow? 
It's not necessarily that every desktop OS 
is a disaster waiting to happen, nor that 
everyone's data is doomed. The problems 
discussed here do not plague every desk¬ 
top user every day. In fact, they are rare 
enough that many users may never see 
them at all. 

Yet in a general sense, the crash char¬ 
acteristics of the major desktop OSes re¬ 
veal some fundamental OS verities. One is 
that, like military generals, OS designers 
often seem to be fighting the previous war 
(e.g., Mac OS 7.5 for PowerPC versus Mo¬ 
torola 68000, or Windows NT versus Win¬ 
dows 3.1). Another is that the major OSes 
arc all essentially involved in the same 
trade-offs (or deals with the devil) when it 
comes to protection against sbowstoppers 
Each has gleaming strengths, and each has 
potentially mortal weaknesses. 

Users should remember that each OS 
represents a real-world compromise. And 
you know what the real world is like. ■ 


Bruce Brown is the editor of the BugNei elec¬ 
tronic newsletter unci is based in Sumas, 
Washington. He can be reached on the In¬ 
ternet at bugnel@bugnet.com. on the World 
Wide Web at hUp://www.bugnet. com/~ 
bugnet, or on BIX c/o "editors ." 
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INGRAM 

800.456-8000 
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Excellence For All The World To Bee: 


SCEPTRE denotes a portion of oil profits to the Zoological Society of Son Diego 
In support of CR.i.S., the Center for Reproduction of Endangered Species. 

© 1995 SCEfT'RE Technologies, Inc, A3] Rights Reserved AH product and brand names are trademarks 
or registered trademarks of their respective companies. 
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The Sceptre 
Soundx 
Multimedia 
Pentium Notebook, 

chosen BYTE Magazine's 
BEST OVERALL in head-to- 
bead notebook compari¬ 
sons, is now available in 
Sceptre's new Gold 
Series* This indudes our 
Premium Service Program, 
Three Year Warranty and 
a handsome attache. 

Add your voice to the 
growing list of satisfied 
Sceptre users. The Gold 
Series is offered through 
distribution. Cali 


MWuJ I 


1-SO0-788-2878* 


Searching For The Best Multimedia Pentium Notebook? 

STRIKE IT RICH 
WITH S0UHDX GOLD 


• INTEL. 9 Q-MH 1 PBTHTiLJh* PRHECCBpa 

• I 13 .Z" DBTN^FT with T 6 M rnupnj in 

i-lO k 4BC HLiaiul'tx 

• PC| EE LLP TCI I N CJI 4 &A 9 E NOD AND 
VGA EPEED- 

• POBITIVC-TOUEM KEVBDAPQ WITH 

PALM-RLET DL !J I L] N 

• HuiLT-hrJ BttHta ar-iAKLrii AND 

MICRaPHDHI 

• 2S6K CACHE MEhiQEiV, LE 

• fi.3 pduno»j 1 x e.6 T " x 1 *7" 

• INFRARED BCflIAL PORT 

Mr intclxjqent wept be+jedp; no 
NHECtl 


"Brutus* is a manlier Jizard 














CD-ROM drives 


constan 


loading dll (I 


Put down 


CD-ROMs for 


a second and think about this, 




With a Pioneer DKM-624X 


changer sitting faithfully at your 

PC’s side, all the little things that can damage your discs, from yesterday’s lunch to 
today’s newsprint, don’t have a chance. Lli Yon see, along with being the fastest multi- 
disc CD-ROM changer on the market, the DRM-624X’s patented magazine is the 
only one that lets you pop in sbc discs at once and never have to touch diem again. 
And, as your CD-ROM needs grow, you simply add magazines. □ So give us a call 




With i£r patented six-disc magazine^ iftc 
Pimm DRM-624X CD-ROM changer 
keeps your discs right at yom fingertips 
while at the same time guatdiug them 
from Buy damage. Mcdeutg it easy to cat¬ 
egorize t organize and utilize aU of your 

CD-ROMs ♦ 


today at 1-800-444-0 FT I and learn how you can ffl) P1OIME0 

make CD-ROMs a hands-off operation on your PC. Pioneer New Metfte Technologies, 


O t99$ Pioneer jSW Media TnAjuli^iri, lnc. t 226$ E, 220th Stirrt, Lang Brack, CA 90S 10 
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Unleash the power of the 3Demon™ on 
your graphics application. Omnicomp now 
brings you a PCI based graphics accelera¬ 
tor board capable of 3-D workstation class 
performance at affordable PC prices. The 
3DEMON accelerates rendering with 24-bit 
Z-buffering, anti-aliasing, alpha-blending, 
texture mapping and fast clear features. 
For Windows NT™, the 3Demon provides 
double buffering and optimizes OpenGL™ 

l s ^^ | HPbxvvu\\l \\\\ll////yy / ^‘ 


Come see us at 

COffilMMI '95 

Booth SM 1225 

In the 

Multimedia Pavilion 
at Sands Expo 

OMNICOMP GRAPHICS 
CORPORATION 
1734 MT. SAM HOUSTON 
PKMfY. N. 

HOUSTON, TEXAS 77043 

PHONE: (713)464-2990 
FAX: (713)627-7540 

email 

omnicmp 6 phoenl x.phoenix, net 

World Wide Web: 

bttpifphoen^.phoenixj>et:80/-oninicmp 


Tomorrow's Vision Today 


Powered by the 
GLINT™ 300SX 


Order today, 
1-800-995-OMNI. 
Dealer inquiries 
welcome. 


MicroStation* 

Openlnventor 

Pro/ENGINEER® 

Pro/JR.” 

AutoCAD® 

3D Studio® 

and others 


3 year warranty 


BRender T 

Argonaut 


For applications 
such as: 


0 SiliconGraphics, Inc. 


RENDERMORPHICS 


RenderWare® 

c 

criterion 


3DR~ 

Intel 


APIs and Libraries 
supported by the 
3DEMON 


Omnicomp and 30EMON are trademarks of Omnicomp Graphics Corporation. GLINT 300SX is a trademark of 3Dlabs Inc., Ltd. Windows NT is a trademark of Microsoft. Inc. OpenGL is a 
trademark and a copyright, and Open Inventor is a copyright of Silicon Graphics. Inc. RenderMorphics and Reality Lab are trademarks of Render Morphies .Ltd BRender and Argonaut are 
trademarks of Argonaut Software,Lid. RenderWare and Criterion are trademarks of Criterion Soft ware,Inc. X Inside is a registered trademark of X Inside, Inc. 3DR is atrademark and Intel 
is a registered trademark of Intel. Inc. MicroStation is a registered trademark of Bentley Systems Inc. Pro/ENGINEER is a registered trademark and Pro/JR. is a trademark of Parametric 
Technology Corporation. trueS pace is a trademark of Caligari Corporation. 3DEMON is not an Autodesk product. The Autodesk logo is registered in the U.S. Patent and Trademark Office 
by Autodesk. Inc. All other trademarks or registered trademarks are the property of their respective owners and are hereby acknowledged. The specifications in this document are subject 
to change without notice, 
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fee Js 5 , booth Expo and Convention 



✓ 

1/ 

*/ 

•/ 

✓ 

1/ 


WIBU-KEY - Secure against systematic "crackers 11 ! 
WIBU®-BOX for LPT. COM, ADB, as card for (E)ISA slots 
and as PC-Card (PCMCIA Type II) 

WIBU-BOX is smallest ASIC based dongle I 
Protection for DOS, Windows and networks without 
requiring source code modification 
Windows'”. Windows'"95+NT, Mac™OS. OS/2®. Novell 


CD-ROM Install-Shield 


ca« 

. 986-6578 


800 


WIBU-KEY 

The most 
complete 
palette of 
copy 

protection 

hardware 

Order your 
evaluation 
package 
today! 



t F / pcs : 

Matos M mm 



UIBU 


W1BU-SY$TE^$ GmbH 
Rueppun-er Slrasse 54 
0-76137 Karlsruhe, Garmarvy 
Phone: +49721-93172-0 
Q V QT CMC FAX: +49*721 -93 f 72-22 

OTOI cmo CIS: ID0142.1674 


EUROPEAN SOFTWARE 

* j* CONNECTION 


1617 St. Andrews Dm*. Lawrence, KS 66047 
RiOne: {913) 632 2070, FAX: (913) 832-8787 
T«hn.Supporl;(913) 832-1623, CIS: 71141.3624 



See your business data in a 
minute... 

...with RegioGraph, the 
desktop mapping system 


The powerful GIS technology for business is used In RegioGraph for 
professional presentation and reports, regional analysis, site selection, 
sales district planning, market delineation and controlling. 

Functions 


Thematic mapping and shading; 2-D, 3-D pie charts, bar graphs; dot den¬ 
sity maps; scaled symbol maps; 3-D prism and contour lines; portfolio 
technique: presentation of cross tables in maps; easy creation of sales 
territories; fast aggregation of maps and data; spatial selection and data 
filter in maps and data; geocoding of pointfiles (customers); unlimited 
number of layers; multimedia layer; ODBC/OLE; interface to SPSS; import 
capability of different graphic formats; digitizing module; high quality, 
scalable output. 


AVL-ON 


MACON GmbH 
Schoenbomsira&se 21 
D-68753 Waghaeusel, Germany 
Phone: +49-7254-903-0 
FAX: +49-7254-9B3-290 
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Companies from Baden-Wurttemberg, Germany together at COMDEX/Fall’95 


Kleinmann GmbH Computer Cleaning Products 

Am Trieb 13, D-72820 Sonnenbuehl, Germany 

Phone: +49-7128-9292-0, FAX +49-7128-9292-92 Not for Endusers. Exclusive with private Label. 

Circle 304 on Inquiry Card. 




























For C++ Developers and Designers Only... 
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© Copyright 1995 BuroBotics SA. All rights reserved. Product and company names listed arc trademarks or trade names of their respective 


EASYCOM GALILEO 


Just Plug & Phone! 

The true PC and telephone integration. 

i.J 



Record instantly your telephone conversation while speaking and replay it a moment 
later to the person you are speaking to ... or paste it into any of your documents or 
presentations! Play your new CD on the telephone to your remote interlocutor while 
speaking! Talk on the phone while playing the most sophisticated games! Scan 
documents with your local fax machine while phoning or receiving an external fax! 
Drive EasyCom Galileo phone functions through DTMF keys! ... and much more! 


All communication features integrated: 
Telephony + Sound / Voice / Modem / Fax 


General specifications: 

ISA 16 bits Plug & Play, powerful proprietary 
interface (COM port independent), totally evolutive 
(DSP based), auxiliary COM port emulation for full 
compatibility with any communication software. 
Windows 3.1,3.11 and DOS drivers. 

External I/O connections: 

Microphone input, line-in, CD-in, line-out, 
motherboard speaker in, speakers out, phone line, 
handset line. 

Integrated Telephony: 

Twin independent lines (handsct/local fax and 
external phone line), powerful handset 
management, full duplex handset and/or 
speakerphone, spy mode, recording and replay 
phone conversation, PBX management directly 
from the PC (calls transfer and routing), access to 
telephone directories in any database. 


Audio & Sounds: 

16 bits Stereo / 48 K.hz sound and OPL3 
synthesis, MPC 11 & Microsoft Sound System 
compatible, Sound Blaster and Ad Lib games 
compatibility, MPU 401 MIDI Interface (uart), 
IDE CD-ROM interface. 

Voice Mail System: 

Countless Voice servers and Answering 
machines. Fax on demand and remote querying 
/ DTMF keys. 

Fax /Modem 14400: 

V32bis, V32, V22bis, V22, V42, V42bis. 
Terminal emulation and transfer. 

V17, V29, V27ter, V21, V23. 

Std. COM port. Class 1 & 2 protocols. 
Software: 

All functions are fully integrated and managed 
by the powerful native EasyCom software 
under Windows 3.1,3.11 and Windows 95. 



By BuroBotics 

Rte Suisse 9, 1295 Mies, SWITZERLAND 
+41 22 7792255 tel. or 22 7791504 fax 


Visit us at COMDEX 95 


Windows standards compatibility, all Windows compatible networks supported. 

PTT approval in more than 15 worldwide countries in process. Competitive price policy. 
Distributors and OEM integrators welcomed. 
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"We've been developing a complex Client/Server applica¬ 
tion using C++ and SQL. OEW does a tremendous 
job increasing our productivity. Today we wouldn't 
even think about working without it." 

Karl Kessler, WorldCom 


"Microsoft Visual C++™ means productivity through 

reuse and the fact that OEW can reverse-engineer 
any standard C++ source code supports our 
mission. OEW can reverse-engineer Microsoft 
Foundation Classes and re-generate them as part 
of a new application ready to be compiled and 
debugged by Visual C++." 

Don Johnson, Microsoft 



"I am in awe of this took Ifs the best thing I've seen for C++ 
development in its pncexategory." 

Mick Hittesdorf, Andersen Consulting 


"Every once in a while, a tool appears on the market that 
makes you think how did I ever manage before this 
ne along. OEW is just that kind of tool." 

fan White, Consultant at Westinghouse 




"OEW's functionality and its design make OEW a very 
powerful and easy to learn CASE tool for object- 
oriented software development. OEW not only 
supports all phases of the development process, 

it also generates a great deal of very useful project "TopControl, implemented on windows and OS/2 systems 
documentation. I really can recommend OEW to using C++, enables its user to remotely control 

anyone who considers developing object-oriented mainframe computing centers. OEW has shown an 

software with C++outstanding performance in the quality control of 

Torsten Staab, Sky-Logic^ TopControl's i 

Dr. Herns Kdnig-Goy, debts Systemhaus CSF 




"Informix provides leading edge technology for parallel 
relational database systems. With the new OEW 
V2.1, there is finally an efficient way to map C++ "OEW has convinced me. Innovative Software's 24-hour 
designs to our DBMS." customer support is as important as the program 

Oliver Hoeveler, Informix itself: whenever I have a question or a problem, 

I receive a highly competent answer right away." 

Ora Jaervinen, Digital Equipment 



OEW is available on all major platforms. For more information contact: 


OEW International 

Innovative Software GmbH © 449 69 236929 Fox 449 69 236930 

Australia OSE £ +61 52 377380 Fax +61 52 377054 

Austria - Ambit T> 443 1 5354690 Fax +43 1 53546909 

BeNeLux fVotaols Software © +31 20 645 5023 Fax 431 20 640 3341 

Finland - Micromox Systems Ky © +358 0 4002014 Fax +358 0 4003024 

France ■ lei © +331 34657777 Fax+331 34659097 

German/ Kessler Software © +49 551 507620 Fax +49 551 5076222 

Italy - ISA © +39 323 922066 Fax +39 323 92520B 

Russia ftodnik Software © +7 095 1137001 Fax +7 95 3169754 

Sweden - Fox Data © +46 8 6268100 Fax +46 8 6 269808 

Switzerland - PraAri Informotik © +41 31 9712373 Fax +41 31 9712307 

UK ■ Silicon River © +44 1 SI 3177777 Fax +44 1813167770 

USA, Canada - TeratoSt © +1 508 6348400 Fax +1 508 6348236 



TE5ASO-T 

Terasoft Technology Corporation 

221 East Main Street 
Milford, Ma 01757 
Phone (508) 634-8400 
Fax (508) 634-8236 
CompuServe 73602,2737 
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Lightning does strike twice! 

Combine DPT’s PCI SCSI 
performance with the power of 
your Pentium, and watch your 
system sizzle. Of course you 
can install your DPT PCI SCSI 
adapters with confidence be¬ 
cause they are fully compatible 
with the latest version of the PCI 
specification, and we have tested 
compatibility with thousands of 
products and operating systems. 



For even faster performance, 
you can easily add hardware 
caching and RAID support with 
optional plug-on modules. 


Installation couldn’t be easier: 
all DPT PCI SCSI Adapters are 
Plug-and-Play ready and come 
complete with Storage Manager" 
DPT’s award-winning setup and 
maintenance software. 

Order a DPT PCI SCSI 
Adapter today and find out for 
yourself just how fast lightning 
really is. 

1-800-322-4378 



Distributed Processing Technology 



Approved Q MMOU 


140 Candace Drive, Maitland, FL 32751 
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Web Site, Internet Gateway, and 
Workgroup Suite — All In One. 



Introducing Worldgroup Internet Server 


Workgroup Features 

4 Free Windows Client 

4 Teleconferencing/Chat 

4* Electronic Mail 

♦ Group Message Forums 

4* File Libraries 

4* Polls & Questionnaires 

4* Multimedia File Launch 

♦ Modem Access 

♦ LAN Access 

♦ Internet (TCP/IP) Access 

♦ ISDN Access 

♦ X.25 Access 

♦ Offline Client Use 

4- Transparent Updates 

On one PC, you can easily provide full 
access to and from the Internet. You can 
have a stunning Web site that engages a 
client/server workgroup environment. 
And you can provide a gateway to the 
Web for your modem and LAN users. 

You can do all of this and more with 
the Worldgroup Internet Server — on a 


Internet Features 

4- SUP/CSUP/PPP Access 
4 Pass-Thru Web Browsing 
4- Webserver 
4- Web Forms Support 
4 VRML & Java Support 

♦ CGI Web Server API 

♦ Web Usage Reporting 
4 SMTP Send & Receive 
4 NNTP Send & Receive 
4* IRC Client 

4 Telnet Client & Server 
4 Rlogin Client & Server 
4 FTP Client & Server 
4 Finger Client & Server 

single 486 or Pentium DOS machine. 
Minimal maintenance. Maximum 
impact. With airtight security and easy 
administration. Starting under $1,500. 

You can add client/server databases, 
order entry, voice/image conferencing, 
and more with a quick "A:INSTALL" — 
no laborious HTML work. 


And More Features 

4 Up to 256 Connections 
4 Interactive Sessions 
4 Multithreaded Engine 
4 ASCII/ANSI Access 
4 Administrative Reports 
4 Locks & Keys Security 
4 Unlimited User Classes 
4 Remote Management 
4 Visual Basic API 
4 ISV Credit Card Verifier 
4 ISV Photograph Datobase 
4 ISV Group Calendar 
4 ISV Document Retrieval 
4 ISV Shopping Mall 

To use the Internet for real business, 
give us a call at 1-800-328-1128 (outside 
U.S. and Canada call 305-583-5990). Or 
browse us at http://www.gcomm.com. 



(•9GALACTICOMM 

Worldgroup is a trademark ol Galacticomm, Inc. All other products are trademarks of their respective companies. Bringing \OlAT vision Online 
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HIS HOLIDAY SEASON, Orchestra wants 
you to indulge your eyes with a symphony of colors. 
You’ve been good all year, so go ahead. Delve into rich, 
harmonic hues that will delight your eyes and wallet alike. 
Look at the new Tuba II and Tympani 17” monitors. They’ll 
bring the music of your Windows 95 software to a thrilling crescendo. 

When it comes to monitors, bigger is 
definitely better. And now is the time to 
invest because Orchestra has made the 
exceptional affordable. PC Magazine, Byte , 

Mac User and CD ROM magazines all agree 
that our 17” displays offer superior value. So 
replace your 14” monitor with a Tympani or 
Tuba II. Get all the multi-tasking workspace 
you need to be more productive. Jazz up 
your games, on-line services, CD-ROM’s 


* 


Specification 

Comparisons 

Tuba II Tympani 

NEC 
XVI7 

MAG 

0X17F 

ViewSonic NOKIA 
17G 447 

Muttigrapti 

NANA0 

F2-17EX 

Dot Rich (mm) 

0.260.28 

042 

028 

0.28 

026 

026 

026 1 

Maximum Resolution 
iS:*’ '("-Ur.' 

Traperadai Control 

2000*2000 1024*768 1280*1024 1280*1024 1280*1024 1600*1200 1600*1200 

Wfcafon Contra 



• 

• 




Rncusftcn Centra 


• 

• 

• 

• 



Cotor Balance Court 



• 


• 



Cciw Temperature Contra 





• 



Microprocessor Contras 



• 

PARTIAL 

PARTIAL 



QnwwnCcrtrote 



• 


• 



Estimated Street Price 

729 

‘469 

799 

799 

•945 

‘1075 

M096 


*00* 


and World Wide Web pages. And do so, knowing that our 
quality, price and performance compose a rare value. 

The Tuba 11 is our latest opus, with an ensemble of 
features to spoil you. It offers high resolutions and 
refresh rates, microprocessor controls and compliance for today s power 
consumption and emission standards. Our On-Screen Display system 
also enhances performance by controlling the following: 



»Pincushioning/Barreling 

* Trapezoidal Distortion 

* Color Balance 


USA FLEX 

1-800-846-0004 


TigerDirect 

1-800-886-4437 


»Color Temperature 
»Tilt/Rotation 

DAR TEK 

1-800-832-7835 


New Windows 95 users will appreciate Tuba IPs fine 0.28mm dot 
pitch, 2000 x2000 maximum resolution and FST edge-to-edge big 
screen display. All this, with an estimated selling price of 
under $729. If you want a big, high-performance monitor 
at a holiday-budget price, choose the Tuba II. 

If your budget is in a minor key, fear not, for the 
Tympani is the answer for 
those with big-screen dreams 
and a small-screen budget. For $469, you 
can have a 17” screen, with two-thirds 
more Windows screen area than many 15” 
screens which cost about the same. A suite 
deal in any key. 

The Tympani features a maximum 
non-interlaced resolution of 1024 x 768, 
pincushioning controls and Energy Star 
compliance. It’s the ideal monitor for the oversized display of games, 
CD-ROM reference content, on-line access services and general use 
applications, at a price dial’s truly music to your ears. 

All Orchestra monitors, including the Tuba II and 
Tympani, come with a three-year warranty and toll-free 
tech support. For a free brochure or dealer information call 
(800)237-9988. And remember, 

Orchestra brings you a symphony of 
color for a song of a price! 



IMadWiolesate~ 


1-800-531-4MAC 


^3 MultiSystems, Inc 
Technology In Concert 

(800)237-9988 

61985 Orchestra MuUiSysHms. Inc. Ml trade names are traOema'te of tter resoedw companies. 

Tecfncai spealicaftons tmy change frofn Qme of puuication. 
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up and away on the information- 


ONLINE NAVIGATION 



i Hnte hMfci |Pp7j 

FLEET-MANAGEMENT 



Highway! 

Mobile Assistant l™ 


ONLINE SERVICE 



- a multifunctional device for mobile communications, traffic and informa¬ 
tion management. It brings together all the latest technology such as 
radio modems, satellite navigation and computer power to give you the 
best service you can expect. 

Mobile Assistant I™ is intended for professionals in areas such as: 
Freight Carriers • Field Service Organizations * Field Sales Organizations 
* Rental Car Agencies • Police’ and Fire-Departments * Emergency Road 
Service • Hazardous Materials and Security Transports * Public 
Transportation Systems. 



© Wireless Communication Computer 
O GPS, Computer, Modem 
© Just G-Keys 
Q Car Radio Size 

O Supported Networks: MOOACOM/ARQIS- 

mobiteh/ram - gsm/cdpd Internet: http: //wwutf.solidinfo.cam 
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TOOLS 




Available on DOS, MS Windows, Windows NT, OS/2 PM, SCO Unix, Interactive Unix, Solaris on 
Intel and SUN SPARC. Your applications written with the GSS Graphic Tools are portable to all platforms, 
32 bit technology also on DOS through support of PharLap DOS extender, Lahey Fortran LF90, 
Watcom G, Watcom Fortran, MS Visual C/C++, MS Fortran Powerstation and Metaware High C/C++. 




GSS*GDT 


Graphics Development Toolkit enables you to develop 
applications in a device and system independent way 
Based on the ISO CGI standard GSS*GDT supports a 
variety of input and output devices through device-specific 
CGI drivers. GSS*GDT is completely integrated into the 
underlying windowing system and comes with more than 
160 callable C and Fortran functions. Furthermore, it is 
compatible with the Graphics Development Tools from 
IBM and SCO. 


CGM 


Computer Graphics Metafile is the ISO/ANSI standard for 
system independent storage of vector and rasterbased 
graphical information. CGM is part of the worldwide CALS 
and ATA initiatives that optimize industrial processes and is 
implemented in hundreds of applications. Together with 
our partner, Henderson Software Inc., whose president 
Lofton Henderson is the technical editor of the GGM 
standard, EMATEK offers a complete product line of CGM 
tools. 


Meta Gen: 
MetaTran: 

MetaCheck; 

MetaPrint: 

H Si view: 

GSS*CGM: 


The C function library to generate standard 
compliant CGM metafiles. 

The C function library to interpret CGM 
metafiles. 

The tool to check CGM metafiles for 
standard conformity, 

CGM printer driver for MS Windows. 
Metafile Interpreter for MS Windows and 
CGM/WMF Converter. 

The high level C and FORTRAN function 
libraries to interpret and convert CGM 
metafiles via GSS*GKS and GSS*GDT. 



EmatekGmbH 

Subbelrather Strasse 17 - D-50823 Cologne, Germany 
Phone: +49-221 -512074 - Fax: +49-221-529666 

Email: gsscgi@ematek.de 


CSS*GKS 

Graphical Kernel System is a C and FORTRAN function 
library that enables you to develop portable graphic 
applications which include for example user interaction, 
coordinate transformation and object segmentation, based 
on the ISO GKS Standard. GSS*GKS, which is installed in 
large quantities on the DOS platform and has been proved 
successful for years, is now available for the graphical user 
interfaces and therefore offers the software developer a 
smooth transition to the new windowing systems. 

CGI Prinf Manager far XI I 

Windows NT shaked the UNIX community decently. But on 
closer examination it is the numerous small features which 
make NT attractiv and which the UNIX system does not 
possess. For example the Windows Graphical Device 
Interface (GDI) is one of these features and allows every 
hardware manufacturer to develop device drivers and to 
deliver them with his devices. Hence every customer can, at 
any point, install additional drivers himself thus optimizing 
the use of his software. Up until now this is impossible 
under UNIX. But EMATEK has just developed a print 
manager for Motif/X11 on the base of the Computer 
Graphics Interface (CGI) standard. The final product will 
a How each XII-based application to address printers, 
plotters or output files through the CGI device interface, in 
addition, CGI as an ISO standard adheres to the UNIX open 
systems' philosopy. 

GSS*EasyChiiH 

This brandnew library for MS Windows provides you with 
functions to easily integrate business charts and graphs into 
your application. For an incredibly low price you can view 
your datasets as pie, bar, line, step or schedule charts and 
customize each detail. Enhance your existing application 
with presentation graphics capabilities. Business Charts and 
Graphs supports various C and Fortran compilers. 

Training & Consul ting 

Our training & consulting group deals with a variety of 
activities ranging from customer consulting to training in the 
use of graphical standards as well as designing and 
developing graphical solutions. 
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The First Migration Toolkit 
From 

COBOL to C++ 


♦ 
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1 . Independent of platform: 

All COBOL language elements are contained in a COBOL- 
AP1, such that all dialogues are handled by means of a 
SYSTEM-API. This gives you a high level of portability. DOS, 
Windows, Windows NT, OS/2, UNIX - all are reduced to a few 
run-time libraries. 


2. Faster and easier change: 

Transfer from COBOL to C++ takes place 
automatically and therefore rapidly. A COBOL-like 
syntax is retained. Programs are recognisable to a 
high degree, since the sources remain 
comprehensible. In addition, the previous 
program structure (program sequence) 
is retained, because of which the 
unfamiliarity experienced by the custom 
er in the application is less extensive 
than with a new development. 


...— *.7.o 

6. Analysis of the program structure forming the basis: 

Examines how the problem encapsulation is reflected in the individual COBOL modules. 
Usually the individual program functions are started from a central shell, which at the same 
time contains the menu management. Often, however, additional functions, such as 
initialisation and management of a global data area are integrated into this shell. 


Revision of COBOL sources: 

When there is a special program structure, it can be sensible to 
prepare the sources for migration. Possible steps here are: 

- Consistent modularisation 

- Separation from old menu systems 

- Sub-division of the menu shell into 
individual components (menu 

system, management of global area) 
- Make main modules capable 
of being separately run from 
the test environment 


4 . Flexibility: 



8 . 


3 . Competitive advantage: 

By migration of software, you protect your 
investment. Since you can use the migrated 
software immediately, you gain time for any 
new developments that you have. At the same time, 
you also protect the investments of your customers in your 
software. Your customers can continue to use the old data inventories, since 
data transfer from the “old" to the "new" software takes place automatically. 


In addition, you can extend the migrated software subsequently with 
additional dialogue and features. The resource workshop gives you 
all the facilities insert continuing dialogue within Windows software 


3 . Multitasking/ergonomics: 


With migration, you can utilise all the advantages of modem Windows 
software. Apart from the possibility of multitasking, the ergonomics, i.e. the 
usability of your programs is substantially enhanced. 


Advantages of migration 


Migration: 

Aftercareful preparation of the 
sources, conversion of the COBOL 
sources into C++ sources is carried 
out automatically. Depending on the compiler, 
adaptations of the run-time libraries can still result. 

Visual layout: 

Function keys either become standard buttons in a tool bar 
or selection lists. ASCII graphics appear raised, inverted 
areas depressed. Integration of message boxes and use of 
new' dialogue are possible, using the resource editor. You not 
only makes screens visually more attractive, but also more 
effective and thus improve the ergonomics of the software. 


1 O. Use of class libraries: 


The migrated programs are programs with run-times identical to the 
programs of the original softw'are. on one hand, and on the other hand are 
pure message-driven programs, e.g. Windows. Therefore, ncwly- 
developped program code can be installed at any point in the C++ 
program code without restriction, using other class libraries. 

Procedure for migration projects 


Place Your Order Today! 



ASSISI Group 
2 Route d Ingersheim - 
F 68230 Turckheim / France 


□ Check Enclosed 

(Make checks payable to ASSISI Croup) 

□ MasterCard □ VISA □ AMEX 


Card# 


Exp. Datt 


Signature_ 

Please allow 6-8 weeks for delivery 

All programs will be dekvered on CD-ROM. 




fax order oo 33 / 89 27 52 29 


Name. 


AHHrp^ 

City 

State 

Country 

-Zip 


□ CCC - Converter (generates C++ from COBOL ANSI85, incl. 
Headerfiles & Prototypes) for $ 790 

□ CCC - Cobol - Runtime - Library MF Level II compatibel 
(Win3i-DLL, Codebase-Filesystem & Documentation) for $ 690 

□ CCC - GUI for Windows 3.1 (DLL's & Documentation) for $ 390 

LI CCC - Cobol - Runtime - Library MF Level II compatibel - 
Sourcecode for BC 3.1 for $ 2,800 

□ CCC - GUI for Windows 3.1 - Sourcecode for BC 3.1 for $ 2,800 
LJ CCC complete package without Sourcecode for $ 1,500 

Q CCC complete package with Sourcecode for $ 5,900 
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I LOW PRICES LEADER i 

i SINCE 1983 


| We export witti International warranty | 

HEWLETT PACKARD 


Printers 


HP DESKJET 320..... 

.299 

HP DESKJET 540. 

....CALL 

HP DESKJET 600(NEW). 

.279 

HP DESKJET 660C.. 

.379 

HP DESKJET 85DC..... 

.510 

HP DESKJET 120QC.. 

........929 

HP LASER 4L. 

.470 

HP LASER SL/newl... 

...CALL 

1 1 HP LASER 4+/4M...1349/CALL 1 

| HP LASER 4V/4MV..... 

.call 

HP LASER 5P/5MP. 

,.825/call 

HP SCANJET 3P/3C.„. 

.310/899 

HP LASER 4SI/4SIMX,. 

.2775/call 

HP OMNIBOOK 


HP OMNIBOOK 400SERIES.... 

.....CALL 

„ HP OMNI BOOK 400SERIES.. 

.CALL 

HP OMNI BOOK 5000. 

.CALL 

HP VECTRA PC 


HP VECTRA PENTIUM 75MHZ .... 

.CALL 

HP VECTRA PENTIUM SOM HZ 

.CALL 

HP VECTRA PENTIUM 100MHZ .. 

.CALL 

HP VECTRA PENTIUM 120MH2 .. 

.CALL 

HP VECTRA PENTIUM 133MHZ .. 

.CALL 

HP SERVERS 


HP NETSERVER LC. 

.....CALL 

HP NETSERVER LF... 

.CALL 

1 HP NETSERVEH LH. 

.CALL 

1 HP WFTSERVER LM. 

.CALL 

J 


THINKPAD 

7S5C 

DX4/75.4/540mb 
disk, active color 

$3699 


THINKPAD 

755CX 

P/75, 81 Omb 
disk, active color 

$4299 


THINKPAD 

755GSE 

DX4/100.fi/540mb 
disk, passive color 

$3575 


THINKPAD 

755CE 

DX4/mB/S10rrt) 
disk, active color 

$4799 


THINKPAD 

755CV 

DX4/1 00,8/aiOmb 
disk, active color 

$4899 


THINKPAD 

755CDV 

DX4/100.8/8t0mb 
disk, adiv* color 

$DEAL 


COMPAQ 


THINKPAD 755CD 

0X4/100,B/54Qmb 
Active color display. CD rom 
drive, 1,44rrib lloppy drive 

$4499 


THINKPAD 755CO 

DX4/100,0/840 mb 
Active color display, CD rom 
drive, 1.44mb lloppy drive 

$4799 


THINKPAD 701C 

0X4/75,6/54Omb disk, active color , pcmda external floppy . 
built in sound, full si in expandable keyboard, mouse 

$3899 


POWER PC 
THINKPAD 

Model 820 & 850 

100MHz RISC PROCESSORS 
64-bil bus, 16/32mb ram, 
earner snap in, windows NT 
or AIX ready 


CALL FOR 
SERVER 500 
SERVER 320 


THINKPADS 

ADAPTERS 

SOFTWARE 


POWER PC DESKTOP 
100MHz /1 20MHZ/ 133MHZ RISC 

3CESSORS 64bit bus, 16/32mb rum, window* NT or 

n»dy Call for Price 


CONTURA AERO 4/33 

486/33, 4/170MB, PASSIVE DISPLAY 

$965 

CONTURA 420CX 

DX4/75, 8/420MB DISK 
ACTIVE COLOR 

$2899 

CONTURA 430CX 

DX4/75, 8/730MB DISK 
ACTIVE COLOR 

$ 3399 

COMPAQ DESKTOP 

PROLINEA 

Prolinea 
Prolinea 
Prolinea 
Prolinea 
Prolinea 


P/75 16/720MB . 

. 1899 

P/90 16/720. . . . 

. 2099 

P/100 16/1gb . . 

. . call 

P/120 16/1 gb . . 

. . call 

P/133 16/1 gb . . 

. . call 

DESKPRO XL 


XL P/100 16/1 gb. 

. 3190 

XL P/120 16/1 gb. 

. 3499 

XL P/133 16/1 gb 

. . call 


COMPAQ SERVERS 
PROSIGNIA 300 PENTIUM 
PROSIGNIA 500 PENTIUM 
PROLIANT 1000 PENTIUM 
PROLIANT 1500 PENTIUM 
PROLIANT 4500 PENTIUM 


i 


NOVELL 

3-12/4*1 5 USER-...430 

3J2/4*1 10 USER..***.1060 

3,12/4,1 25 USER....1399/1339 
3.12/4.1 SO USER ,..,1699/1799 
3.12/4.1 100 USER ..2099/2399 
3,12/4.1 250 USER ..3250/3450 



TOSHIBA 


T196GCS 

T1960GT 

T2400CS/CT 

T2110c* 

T405OCT 

T4900CT 

T21D0 

T2105 CS/CT 

T2150CD 

T2110CS 

T2130CS/CT 

T400QCDT 

T4D00CS 


0X2/50 
DX2/50 
0X2/50 
DX4/75 
75 MHZ 
75 MHZ 
0X2/50 
DX2/50 
DX4/75 
DX4/75 
0X4/75 
P/75 
P/75 


200/340 M8 
200/340 MB 
200/320 MB. 
3SOMB 
a/s 10 MB 
e/a iomb 

4/260 MB 
320 MM. 
3/540 MB 
4/340 MB 
0/520 MB 
8/810 MB 
8/810MB 


S 

took 

s 

lock 

S 

lock 

a 

lock 

s 

lock 

3 

lock 

6 

took 

3 

lock 

6 

lock 

£ 

lock 




AST notebook Special 

AST Ascentia 900N, Dx4/75, 8MB/700MB Disk, 
Active color $ 3299 


Authorized Service Center 
for IBM. COMPAQ. TOSHIBA, HP 


All parts in stock 


CALL FOR TOSHIBA B-STOCK 


Notebook 

Accessories 

MEMORY 

4MB ,T 99 

BMB..„, r .399 

16MB.deal 

HARD DRIVES 

2.5" 250MB....... 199 

2.5" 340MB.. 299 

2.5" 540MB.345 

2.5' 640 MB.599 

PCMCIA MODEM 

ZOOM 14.4.159 

N/MEDIA 14.4 ...129 
M/HERTZ 14.4 ..175 
M/HERTZ 28.8 ,.299 


Desktop 

Accessories 

MEMORY 

4MB 150 

CPU INTEL 

P/75, .DEAL 

P/90.329 

P/100..410 

P/120. 650 

SMS. 279 

HARO DISK 

420MB. ISO 

540 MB.159 

850MB_218 

1GB.289 

2GB SCSI ,.-898 

MODEM 

14.4..,..69 

ze.a.,.,. 145 

P/133.CALL 

MOTHER 

BOARDS 

DX2/66.99 

INTEL ZEPA 

TRITON...., ..265 

FLOPPY 

1.44MB.....31 

1.2MB....,.,41 

IDE I/O 

VLB....25 


ISA 16 bib...20 


MULTIMEDIA 

CD ROM KITS 

Discovery 4X KIT...,325 

HITACHI 4X KIT.-.MS 

VALUE 4X KIT.,... W ,269 

CD ROM DRIVES 

TOSHIBA 4X IDE,.189 

TEAC4XIDE......189 

TOSHIBA 4 X SC SL.,299 

NEC SX SCSI....459 

PLEXTOR 6XSCS1„g*|| 
PLEXTOR 4XSCSI.,c*l1 
COMPUTER CASE 

MID TOWER.-....65 

MINITOWER-.59 

FULL TOWER. 89 


PRINTER SPECIAL 

OKIDATA OL400E..399 

OKIDATA OL410E.525 

EPSON ACTION 1TOO.389 

OKIDATA ML 590.425 

OKIDATA ML 591...583 

We carry full product 
range from above 
manufactures, calf for 


Optical CD Drives 
Recordable CD 

Pinnacle RCD 1000.1699 

Recordable Drive+scfli card4 software 

Sony sypressa 920.1599 

Recordable drive 

Rewritable CD 

Sony 1,3GB optical drive.2299 
Fujitsu 230MB optical „,.,deal 

We also carry IBM, HP, 
PANASONIC .call for price 


Computerlane 


Inc , 


Corporate Accounts 
Volume 
Oiscounts 
Welcome 


Outside California: 1-800- 526- 3482 

Inside California: 818-884-8644 • Fax:818-884-8253 

7500 Topanga Cyn Blvd, Canoga Park, Ca 91303 

Hours: Monday ■ Friday: 9 ■ 6 


Compaq li A Rj^iatemd Trademark Of 
Compaq, suit * Refijiwed Tndimark Of 
bilBrnitlanil Builitiis Msehin tm. 

4li bunted PHti* fitted 4 5% Ca*h 
CHscuujil Visa, ttulirCard r Wire Tran afar 
Alee Accepted. 

Pricns Svbjwl Is Change WHhoulNoUci. 
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Competence 


If you are a VAR or OEM and are looking for an 
innovative manufacturer of SCSI Disk Array 
Controllers, we would like to draw your attention 
to ICP. For many years we have 
been engaged in research and 
development in this field. Our 
SCSI Disk Array Controllers are 
Made in Germany. They meet 
the highest performance and stability require¬ 
ments. They are based on multiprocessor RISC 
technology with transputer and XOR coprocessor. 
A cache RAM of up to 32 MB optimizes the data 
throughput. Our SCSI Disk Array Controllers 
support RAID levels 0, 1,4, 5, 
have an intelligent fault bus, 
and offer hot-fix and hot-plug 
features. They are available for 
the PCI and EISA buses with 
one, two, three or five Fast SCSI 
channels. Drivers for common 
operating systems are included. 

The time has come for SCSI 
Disk Array Controllers from ICP! 



Intelligent Computer Peripherals 

I C P 

vortex Computersysteme GmbH 
FalterstraPe 51-53 • D-74223 Flein 
Tel. +49-7131-5972-0 • Fax. +49-7131-255063 
BBS +49-7131-5972-15 • CompuServe # 100015,330 


Competence in Controllers 
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Buying computer products is a major commitment. A commitment of time and money. 
So before you jump in with both feet* make sure the relationship is going to work. 
Look for the NSTL Seal. 

National Software Testing Laboratories puts hardware and 
software through the most rigorous testing in the industry. Our 
exclusive compatibility tests, using real world equipment like 
yours, ensure that components will talk to each other, work 
together, get along great — or they can't carry the Seal. And 
that's true for everything from drivers and servers, to applications* 
adapters and printers. 

For more information about the NSTL Seal or a list of manufacturers who have 
earned it* call 800-220-NSTL or 610-941-9600. Before you walk down the aisle. 



Plymouth Corporate Center * 625 Ridge Pike - Conshohocken, PA 19428 * Fax: 610-941-9952 - NSTL ie e division of McGraw-Hill, Inc. 


m 
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iJluRY Son 

UGHTSTONE 


etPC< 


Cheaper and 
faster data access 
than server based LANs! 

Runs MS-/IBM-DOS and 

3.lx MU/MT preemptively! 


NetBIOS and 
Novell 3.X/4.X 
compatible! 


- The worldwide unique and US patented 
single PC based multiuser solution 
with LAN functionality (file/record locking) 

- No maintainance costs and learning curve 

- Users only see and work with DOS/Windows 

- The only solution using ISA or PCI standard 
SVGA or MultiVGA cards plugged in parallel 

- Expandable to large networks with only few PCs 

- The ideal multi-workplace front end for CIS environments 

- Full featured device sharing of LPTs, COMs, hardlocks, NICs! 


LANs of up to 6 workstations! 


One PC serves up to 6 workplaces! 
DOS and Windows app's in text 
and graphic modes! 


Up to 

12 parallel printers & 
32 serial devices! 




S § 








Your exclusive distributor in North and South America: 

ELSNER Technologies Company 
5020 Mark IV Parkway 
Fort Worth 76106 Texas 

Call now: 1-800-243-2228 


Sa m sjli 

Networld & Interop, Atlanta 
Booth # 7364 
Comdex/Fall, Las Vegas 
Booth # A4333, # S3050/19 
Networks Expo, Boston '96 
Booth # 300 


UGHTSTONE Multiuser Systems GmbH 

Call your national distributor: 

NL: +31-77-736204 PL: +48-58-562595 H: +36-75-312861 
CH: +41-61-9769292 TAN: +255-51-28316 ROC: +886-2-963-0706 
KEN: +254-11-227834 CR: +42-48-487021/+42-38-31291 

Int'l Fax: +49-5643-980122 


Referred trademarks are property of their owners. International distributors and resellers are welcome! 
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When software can make the difference 
between fife or death, you need a 


When you choose the DataFlex application 
development system, you can count on delivering 
powerful solutions. DataFlex's greatest strength is 
in the language, a 4GL strong enough to sustain 
anything you can build on it. Powerful enough to 
take you far beyond the point at which most other 
products leave you stranded. 

Over 350,000 installations and 2,000,000 users 
in 40 countries make DataFlex a proven solution for 
a wide range of business applications for 
companies like Mercedes-Benz, Coca-Cola, and 
Streetgard. 

“In the business of saving lives, no other 
developmentsoftwareofferstheperformance 
and reliability we need. Clients also like the 
fact that we can transparently port to any 
hardwareoroperatingsystemtheymayhave. 
The power of DataFlex's language and data¬ 
base have shaved two minutes off Para¬ 
medic response time for the St. Louis 911 
operators. We would not consider applica¬ 
tion development in anything but DataFlex:’ 

John Rich, Streetgard 

DataFlex means business. We speak your 
language because we want you to speak ours. Call 
us today for a free information kit. 


serious development tool. 


In the United States, Phone 1-800-451-3539 For Sales Information 


Country 

Telephone 

Fax 

Country 

Telephone 

Fax 

Australia 

1-800-65-3545 

(09)481-1874 

Malta 

356-241246 

356-230631 


1-800-63-3539 

(03)888-9950 

Mexico 

(525)631-4663 

(525)631-4538 

Brazil 

(011)872-9266 

(011)653-899 

Netherlands 

074-555609 

074-503466 

Canada 

416-226-2181 

416-226-4341 

Northern Ireland 

01762-362002 

01762-362003 

Denmark 

3672 4646 

36 7246 47 

Norway 

(22)55 99 66 

(22)562825 

England 

0181-866-4400 

0181-866-3725 

Poland 

(42)307643 

(42)307646 


0181-742-8055 

0181-742-7843 

Scotland 

0141-554-1185 

0141-554-6183 

Germany 

06172-9568-0 

06172-9568-12 

Spain 

(1) 372-95-17 

(1) 372-81-56 

Greece 

(1)6517945 

(1)6536891 

Sweden 

(0) 300-19530 

(0)300-70910 

Italy 

(0184)231.606 

(0184)231.243 

Thailand 

[02)276-2559 

(02) 275-9156 

Japan 

(3J-3296-7324 

(3J-3296-7329 

Trinidad 

(809)628-9330 

[809)628-9259 


DATA ACCESS 

CORPORATIO N 


CompuServe: GO DACCESS - Internet (WWW): http://www.daccess.com 
Phone(305)238-0012 
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AIIMicro, 


the leader 


in troubleshooting tools and 


FIND THE SOURCE OF 




RECOVER DATA FROM 




n 









Ml 



The Troubleshooter™ is the 
most advanced PC diagnostic 
software available that really 
finds the bugs. The Trouble¬ 
shooter bypasses DOS & tests 
all major hardware components 
directly for true accuracy Works 
with Windows, Windows NT, 
Windows 95, Novell, MS DOS, 
independent. Loaded with all the 
tests you ll need to accurately isolate the source of PC 
failures. Priced far below all competitors. Cali now for 
full list of latest features! 

NEW UPGRADED VERStON! 



RESCUE Data Recovery Soft¬ 
ware™ is the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can't read 
them! RESCUE recovers data 
other recovery programs 
cannot, RESCUE automatically 
recovers DOS & Windows files 
including data from compres¬ 
sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu¬ 
able data. Call now! Don't wait until your data is lost! 


The Discovery Card™ is the 
first tool to accurately resolve 
any IRQ or DMA conflict. 

18 LE D. lights (11 for all 
interrupts and 7 tor all DMA) 
immediately report actual 
usage thus saving time when 
configuring, upgrading or 
debugging PC's. Software 
alone cannot detect DMA usage and is often wrong 
when reporting IRQ conflicts I Call now, save time 
and end the frustration! 

“The Discovery Card wifi be (be most 
valuable tool in youi diagnostic kit. * 



ESindows 

1 MS WIN lOO | 


THE SOLUTION WHEN 




FIX OR INSTALL ANY 


'urn tjumsumw 


ISOLATE 




Skylight™ is the #1 rated Win¬ 
dows diagnostic (PC Magazine) 
that tunes optimizes & trouble* 
shoots Windows for maximum 
speed and performance. Edits 
all INI files safely. Graphically 
displays how Windows is using 
memory, system re¬ 
sources. system 

metrics, G.D.L heap usage plus much more 
with hundreds of reports! A must for all 
Windows users! Call now for full list of 
features] 




DrivePm™ provides fast, pre¬ 
cise installation and mainten- 


seconds. Allows the use of IDE 
drives with MFM/RLL or ESDI drives in the same system. 
Retrieves the manufacturers' recommended specs from 
the drive itself, plus much more! Call now for full list 
of features! 


I ance for any hard drive, Over- 
I ride BIOS limitations for user- 

I definable drive types. DOS 

“ format any size hard drive in 
| under 30 seconds. JOE drives 
■ can be installed in less than 60 


AtrivePro 



The Alert Card™ is the oniy 
add-on card that monitors and 
diagnoses power and temper¬ 
ature changes In a PC or File 
Server. LE.D. lights and an 
audible alarm alert you 
whenever a system's power or 
temperature goes out of a safe 
operating range. Ideal for 
troubleshooting hard to find intermittent failures in any 
PC. A must for every file server to pinpoint problems 
before they occur. Call now for complete specs! 



DESIGN OR UPGRADE 


LANDesiflner™ is the first ^ 
network design software that 
makes creating and Installing a 
network easy, fast and inexpen¬ 
sive! Exposes protocol viola¬ 
tions. Issues warnings where 
designs lead to spec violations, 
installation problems or outstrip 
site power and cooling. Provides 
reports for bill of materials, installation sequence, instal¬ 
lation time estimates, tool requirements, spare parts 
inventory, site energy, HVAC infrastructure and much 
morel Call today for full specs! 



VITAL HARDWARE SPECS 


2!«FaiffiJ9W 


■ 


PINPOINT THE CAUSE 




MICROHOUff 


The Micro House Technical 
Library™ on CO-ROM is com¬ 
piled from over 50,000 pages of 
technical hardware manuals! 
Contains complete configura¬ 
tions. specifications, diagrams, 
settings, component locations 
and other vital hardware tech¬ 
nical information all at your 
fingertips on CD-ROM. Includes main boards, 
network interface cards, hard drives, control¬ 
ler and I/O cards. A must for any service 
department Call today for special pricing! 




Don't throw away expensive 
motherboards, use PocketPosI™ 
to debug dead PC’s. Feature 
packed diagnostic add-on card 
displays B I O S, PO S T, codes 
and tests 9 critical bus and clock 
signals. 300+ page manual has 
all the BIO S, manufacturer 
codes you need to isolate the 
source of failures. Includes detachable logic probe for 
optional component level testing. Call today and start 
saving money! 



ORDER TODAY AND RECEIVE 


911 BACKUP M ! 

Emergency Boot Disk for Windows! 

When Windows crashes 911 BACKUP will restore 
system files and configuration information auto¬ 
matically, it even ensures the total restoration cf 
program groups, icons and system settings. 

A must for every Windows user! ($40 value) 

This offer is limited so calf now! 


Free Technical Supper! o Next Day Shipping ° Performance Guaranteed 


( 800 ) 053-4933 

i m i 


International: (813) 539-7283 • Fax: (813) 531-0200 

BBS#: 813-535-9042 • Internet: ALLMICRO@IX.NETCOM.COM 


AIIMicro,Inc. 

18820 U.S. Hwy. 19 I'M, #215. Clearwater, FL 34624 


© 1995 AIIMicro Jnc. Rx Any PC Fast, Rescue Data Recovery Software, The Discovery Card, The Troubleshooter, LANDesigner andThe Alert Card are trademarks of All Micro, I no. 

All Rights Reserved, Other names are trademarks of their associated owners. Specifications subject to change without notice. By 
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with a Rose keyboard monitor switch 


pound 


4 (— 

ro 


Streamline your computer room by reducing excess equipment. 
Access up to 256 CPU’s from a single keyboard, monitor, and 
mouse. ServeView is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea¬ 
tures, performance, quality, and support and you'll find Rose 
can’t be beat. 

Call us to discuss your application 
or to receive your free information kit. 


# 


ELECTRONICS 


Call today for free catalog 

♦ Print servers 

♦ Data switches 

♦ Keyboard/video control 

800 - 333-9343 


P.O. Box 742571 ♦ Houston, Texas 77274 
TEL 713/933-7673 ♦ FAX 713/933-0044 



This symbol id* 
high perfomnan 
energy'-efficient 
computers, moi 
tors and printei 
that save you 
money and 
reduce air 




































^ We’ve done it! ^ 
We’ve conglobulated 
UNIX with 
u Windows 95! a 


XoftWare* PC X servers. 
Masters of UNIX Connectivity. 

N ow, you don't have to be a rocket scientist to run UNIX applications* With our 
new XoftWare 4.0 user interface, it's as easy as point and click. By connecting 
your PCs to your UNIX workstations, XoftWare gives you instant, 32-bit access 
to every resource on the network. A simple, Windows-based login and startup makes 
the installation a no-brainer. And our Concurrent Window Manager lets you display 
both UNIX and Windows applications at the same time — and even cut & paste 
between them. Best of all, XoftWare lets you leverage all your existing platforms — 
including Windows 95, Windows 3.1, Windows NT, DOS, 

Macintosh and PowerPC systems — to create one corporate-wide 
X server solution. So why not run your own experiment? Call us 
at 1-800-PICK-AGE {1-800-742-5243) or e-mail us at 
sales@age.com for your $99 introductory copy. 


New 4.0 
Release for 
Windows 95 



ACE Logic. Inc. 12651 High Bluff Drive, San Diego, CA 92150 

Td : 619.7 55,1000 Toii V rte: 1 ,800. 742 5 245 East Coast: 1.800.7 22.5702 

Fax: 619.755.599B e-mail; saies@agc.com Internet: http://www.age/ccnn 

PatwTcrai, PwrerShiLre and XoftWare an: registered trademark* of AGE Logic, Ertc. 
AIE other trademarks sre the property of (heir respective owners, 


New Windows 95 Certified Interface 


Circle 201 on Inquiry Card (RESELLERS; 202). 















When disaster strikes 


advanced teciaotagi 
from micro 2000... 


LL COMPUTER EQUIPMENT will eventually fail. 

It may take years before your hard drive 
crashes. It may be months before you have suiy serious 
data loss, problems with your memory or experience 
chip failure. Then again, it could be today! 

At MICRO 2000 we are constantly thinking ahead to 
provide you with the products you’ll need to protect 
yourself from hours of frustration and downtime. Our 
expanding line of products can assist you to recover data 
from a crashed disk when all (he others have failed. 

We can help you diagnose what’s wrong with your 
PCs in a Hash, on-site or remotely—without a modem! 


MICRO 

2UUU can 1-800-864-8008 


T his is a must-have tool for pc 

Service Technicians everywhere. 
Supply your customers with this inex¬ 
pensive software and let MICRO-SCOPE 
CLIENT diagnose whaf s wrong with 
their PCs w ithout leaving your office! 
When your customer calls you with a service problem, simply 
have him boot his PC with the Micro-Scope CLIENT floppy disk in 
drive A and select eidier the Quick Test or the Extensive Test Then just 
look up the resulting error codes in the CLIENT manual and you’ll 
know exactly what’s wrong and he able to bring the correct replace¬ 
ment chips, drives, cables, etc. CLIENT also reports die exact system 
configuration so you can insure compatibility. Saves time and money! 


M icro-scope census lets you 

keep track of hundreds or even 
thousands of computers and know 
each one's exact hsirdware and system 
configuration at a glance, Many techni¬ 
cians and MIS Directors use this 
software tool to save hours of downtime in companies with 
multiple computers. 

Simply load the supplied disk into each computer on site (up to 
100 PCs recordable on each disk). CENSUS automatically records 
complete system information and assigns each PC a unique ID num¬ 
ber. The data can now be downloaded front the disk into any 
database program so it’s ready to retrieve at a moments notice. For 
even greater productivity and speed, use CENSUS in combination with 
MICRO-SCOPE CLIENT to remotely diagnose each PC and arrive with 
the exact parts required, fully compatible. You’ll be in and out in a 
flash with a greater profit margin. 


Q UITE OFTEN THINGS AREN'T what they 
seem. The rated speed and efficiency of 
a computer can lie misleading—and some¬ 
times absolutely ialse. You should know 
exactly what you're getting for your money! 

imagine walking into a computer store, 
pulling out your COMPUTER CONSULTANT 
diskette, placing it into the A drive of a computer 
and having detailed, 100% accurate information about die PC. In a 
matter of minutes you could test every PC in the store, and knowing 
the exact configuration of each, determine which one was best for 
your needs without all die sales hype. Thai's what COMPUTER CON¬ 
SULTANT can do for you. 


AT LAST—EXTENSIVE AND FOOLPROOF 
data recover) for everyone! The only 
comparable service to 911-RECOVER is a 
professional dam recovery company, 
which could take several weeks and cost 
you hundreds or thousands of dollars. 

Avoid the downtime and worry by using 911-RECOVER right in 
your own office, 911-RECOVER reads right down to the bit level even 
if the directories and File Allocation Tables are damaged. It can 
recover data that has been damaged by other ’ recovery software/* 
Does not need DOS intact to function. If the data is physically on the 
drive, it cun be recovered. 


Advanced technology based on 
what you need... 

You can help us to serve you. If you use any of our 
products, please let us know what you like about them, 
or what improvements we could make. We try to make 
each new version fulfill as many needs and wishes as 
possible, because your business and success are impor¬ 
tant to us. Give us a call or write to us with any comments. 


Tech Support you can count on 
in the crunch ... 


Good products are one tiling, but bow about some¬ 
one to walk you through the tough stuff? Even though a 
large percentage of our clients are professional techni¬ 
cians and power users, we regularly receive calls from 
novice users who need help getting started. After all, 
these are tomorrow’s power users and technicians. 






Micro-Scope &0 & 


UNIViNSAl DIAGNOSTIC SQFTWAR 


Fully o/s independent Call for upgrade pricing & 

diagnostic software... complete new features list! 

M ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 
tire expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnos¬ 
tic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp accuracy are a few of the advantages that arise 
from Uiis system independence, Jerry PoumeUe awarded MICRO-SCOPE & 
POST-PRORE die User’s Choice Award in die May 1994 Issue of Byte Magazine: 
"You name it, this tests it If you maintain PCs you’ll love it” 

♦ LOW-LEVEL FORMAT—Performs Low-level format on all drive types 
including IDE drives. This function cannot hurt IDE drives. 4 USE CON¬ 
TROLLER BIOS—Program will access BIOS format buiil into any hard disk 
controller—even Controllers yet to be invented. 4 O/S INDEPENDENT— 
Does not rely on O/S for diagnostics. Talks to PC on hardware level, All tests 
are full ftmedon regardless of O/S (i.e, Novell, UNIX, OS/2), 4 TRUE HARD¬ 
WARE DIAGNOSTICS—Ace urate testing of CPU, IRQ's, DMA's, memory, 
hard drives, floppy drives, video cards, etc, 4 BATCH CONTROL—Ml tests, 
even destructive, may be selected for testing, 4 ERROR LOGGING—Auto¬ 
matically inputs errors during testing to an emir log. 4 AUTOMAPPING— 
Automatically bad sector maps errors fonnd on hard disks, 4 IRQ DIS¬ 
PLAY—Show bits enabled in IRQ chip for finding cards that are software 
driven. (Network, Tape Backup, etc.) 4 IRQ CHECK—Talks directly to 
hardware and shows I/O address and IRQ of devices that respond, 
♦ MEMORY EXAMINE—Displays any physical bit of memory under I Meg. 
Very useful for determining memory conflicts. Very useful for determining 
available memory space. 4 SECTOR EDITOR—Allows die editing of any sec¬ 
tor of floppy or hard disk media (even track 0). 4 AND MUCH MORE,.,Wc 
don't have enough space here for everything this software can do! 


ilU HI PfrrffclfcA 


hr it liter Uaitvtiai P Q.5. T. Card for Alt PCi! 


use tins Power-On Self-Test card to dehug 


The Universal Diagnostics Toolkit contains these two award-winning products: 


op Fan 


1100 East Broadway, Suite 301, Glendale, California 
Phone 818/547-0125 * Fax 818/547-0397 
International Orders please call: 

Micro 2000 Australia: 61-42-574144 
Micro 2000 Europe (UK): 44-462-183-483 


any “dead" PC that won't boot... 

“fr*his is the only card that will function in every system on the market. The 
A documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card.' 1 —Scott Mueller from his globally rec¬ 
ognized book. Upgrading & Repairing PCs, Second Edition' 

4 Includes pads for voltmeter to attach for actual voltage testing under load. 
♦ 4 LEDs monitor +5vdc -5vdc +12vdc -12vdc. 4 Monitors Hi & lx> clock 
and OSC cycles to distinguish between dock chip or crystal failure, 4 Moni¬ 
tors I/O Write and I/O Read to distinguish between write and read errors. 
4 Monitors memory write/ read to distinguish between address line failures 
and memory chip failures, 4 Monitors AU; for proper CPU/DMA operation. 
4 Monitors Reset to determine if reset is occurring during POST, indicating 
short. 4 Monitors progress of POST without POST codes. 4 Reads POST 
codes from any IBM or compatible that emits POST codes, ISA/E1SA/MCA. 
4 Compatible with Micro Channel computers, 4 Dip switch allows easy selec¬ 
tion of I/O ports to read. 4 Includes tri-state LOGIC PROBE to determine 
actual chip failures. 4 Manual includes chip layouts and detailed POST proce¬ 
dures for all major BIOS's, 4 AND MUCH MORE. ..call For more details. 




Service News 


Govt. Serv. #: GS-00K-94AGS-5396 

Circle 200 on Inquiry Cord. 
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Examples of Multi-Server-Network-Centers 


Single access system 

- Basic unils available for 2* r 4 r 8,12, 
16,24. and 32 CPUs 

- Remote control optionally 

■ distance up to328ft (100 m) 

- high quality video at high resolution 
and refresh rate 

■ mixed use of serial and PS/2 mice 
within one single unit 

- mIcroprocesso r-control led keyboard 
and moose emulation for error-tree 
booting 

Multi access system 

- Basic units available for 8,16, and 
32* CPUs 

- access from consoles on up to four 
locations to many CPUs without 
Interfering each other (real matrix) 

- all f eatu res of the single access 
system build in 

■)TBH 
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The only recommended system fry CompuServe Inc, and Microsoft C£>! 


MultYCon 


See us at: 

Networks Expo, Dallas 
Networld Sl Interop, Atlanta 
Systems, Munich (Germany) 
Comdex Fall. Las Vegas 

Distributors and system inte¬ 
grators worldwide welcome! 


North America: 
ELSNERTechnologies Company 

5020 Mark IV Parkway 

78106 Fort Worth Texas 

Tel. 1'800-243-2228 

Fax' 1-017-626-5330 

Mail: CompuServe 754 57.1377 

International (G e rmany) : 

PolyCon Data Systems 

Tel: +49-5204-9134-21 
Fax: (49-5204-SI 34-22 

Mail: CompuServe 100020.1571 



ONE FOR ALL 



1024 CPUs under control using the 

MultYcon Console Switching 
and Management System' 

Save monitors, keyboards, and mice! 
Save administration costs, hardware, office 
fixtures, energy, and space! 


A Message to Our Subscribers 


F rom time to time we make the BYTE subscriber list available to other companies whose 
products or services would be of interest to our readers. We take great care to screen 
these companies, choosing only those who are reputable. Furthermore, subscriber 
names are made available for direct mail purposes only; telemarketing calls are strictly 
prohibited. 


Many BYTE subscribers appreciate this carefully managed program, and look forward to 
receiving information of interest to them via the mail. While we believe this information is of 
benefit to our subscribers, we firmly respect the wishes of any subscriber who does not want 
to receive promotional literature. Should you wish to restrict the use of your name, please 
send your request (including your magazine mailing label, name, address, and subscription 
account number) to: 




BYTE Magazine Subscriber Services 
PO Box 555 
Hightstown, [\J 08520 

A Division of The McGraw Hill Companies 
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low 7/ find it in the heartland of America. 

...in the hot and dusty cab of a giant combine, 
using a GPS and recording crop yields 


You'll find it in demanding environments 

...such as hospitals supplying critical Point-Of-Care 
information at the touch of a finger 



DATALUX now offers an 
alternative with the 
essential PC system 
components in a series 
of unique packages that 
both save space and are 
easy to integrate. 


hen faced with selecting 
PC for control or data 
■ocessing systems, 
jsigners usually must 
loose between a desktop 
stem, notebook or an 
:pensive single board 
dustrial computer. 


THE DATABRICK from DATALUX 


A tOUqh, COtflpdCt PC solution that offers the modularity of a desktop 

11 • bi^___ _ ... 


system and the StttClll Size of a notebook 


Please see us ut 


'95 



Stand-Alone LCD Monitors 

DATALUX is in its 4th year of LCD monitor 
manufacture and is an industry leader. Its 
new LCD Monitors use brighter 1Q.4 H 
diagonal Dual-Scan or TFT Color panai in a 
rugged, sealed, yet attractive housing with a 
selection of 8 wall or base mounting options. 
Resolution is 64D x 480. The monitors can 
be driven directly tram a Databrick or 
through an ISA bus controller; No external 
power ts required. An integrated resistive 
Touch Screen is optional With input 
through one of the Com Ports. Monitors may 
be extended to 50' from the CPU. 



Keyboards 

The Space-Saver keyboard is the smallest full 
function IDO key keyboard available. With 
standard left right spacing touch typing is easy 
yet The overall size is wily 6" x 10,75". 

It is available in a flat, panel mount or desktop 
model The Glidepotnf pointing device is avail¬ 
able as an option. 


FAX BACK 
DATA SHEETS 
( 540 ) 662-1675 


Circle 190 on Inquiry Card. 



Databrick Vertical Systems 

The new DATALUX Databrick 
Vertical System (DVS| combines 
the Databrick, LCD Monitor and the 
Space-Saver Keyboard in a unique 
enclosure for Wall, Swing Arm, or 
Pedestal Mounting. The all alu- 
minim housing provides compact¬ 
ness and security. The monitor 
screen tilts in accommodate the 
height of the user. A variety at 
options include bar code and mag 
stripe matters, speakers, or a small 
printer. The DV5 measures 13.5' 1 k 
19.6' r x3.2 H . 


Databrick Booth S 6624 

The Databrick is the heart of the DATALUX system. In performance and fea¬ 
tures it is more like a desktop unit, in size comparable a notebook 
110.25" x 4.9" x Tl more fugged and more 


easily moulted than eta 
Specifications: 

4860X2/66 or DX4/I00 CF4J 

2-64 Meg Standard SIMM DRAM 

Internal or External FDD 

Internal HDD to 540 Meg 

SVGA CRT and LCD Video Ports w/IMeg 

2 Serial 1 Extended Parallel Port 

Options: 

2 Slot PCMCIA 
10Bt Ethernet LAN 
Com Ports38i4 
DC-DC Power converter 



DVS shown here 
«i Rolling Stand 




Datalux Corporation Datalux International, LTD 

155 Aviation Drive Euro House Curtis Road, 

Winchester, Virginia 22602 11 Old Water Yard 

Phone: (540) 662-1500 Dorking, Surrey 

Fax: (540) 662-16*2 UNHID KINGDOM RH41 Ej 

Toll Free: 1 -800-328-2589 Phone: 44+0 >306-876718 
(1 -800-DATALUX) Fax: 44+0)306-876742 































nil 


SmartPad. 

the inter-application, total automation, 
fully customizing, stress reducing 

so YOU work smarter SOFTWARE. 
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Soltblox Announces SmartPad Release 3 for Windows™ 

ATLANTA: SdIMox amounted today flut Windows user*, corporate developers, 
and system integrators wtll now be able to easily embed custom automation functions into any 
Windows application with die new release of SmartPad SmartPad Release 3 \s the first utility 
that allows emhcddkig of custom footpads into ■itomation-staivcd Wbdows. DOS or host' 
based programs. The new release has a completely new user interface, kieludes over 30 new 
features and repackaged in three editions'- Standard Edition. Developers Edition, and Run-time 
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Embed user-customizable 
controls in any application. 

Automate user tusks involving 
multiple applications. 

Transport data between 
applications via DDE\ OLE 
and field-level “screen ¬ 
scraping” data capture . 

Add balloon help and 
pop-up button clues 
to any application. 

For a Free 30-Day Evaluation 
E-mail us at: 

Internet: sales@softblox.com 
CIS: 76477,3563 

Softblox, Incorporated 
1201 West Peachtree SL 
Atlanta, GA 30309 

800.434.0202 
404.892.2323 
FAX 404.892.0981 
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e are very 

enthusiastic about the 
technology you have created: 

— Amy D. Wohl, Wohl Associates 

You’re not alone, Amy. Because for ihe the first time Windows (& Windows 95) users can 
integrate, automate and customize all of the applications they use. no matter who created 
them! Embed custom control pads into any application that perform shortcuts, command 
sequences and even remote data retrieval from any other application on your network. 
Create "universal remote control" pads Uiat float above your applications, giving you (and 
your user community) direct and seamless access to any function within any application. 


Use SmanPad’s 7 button types to handle any kind of integration or automation task from 
simple keystrokes to SmartPad s advanced scripting language. Then build your buttons in 
friendly tabbed loo I pads associated with tbe 
appropriate application (s). 


E3IND0WS 

i 995 WIN 1 OO 


Unlimited customization. Unlimited integration. 
Unlimited productivity. You can see why there’s 
plenty of enthusiasm to go around. To find out 
more, call us and request our My functional 
30-day evaluation kit. 


SmartPad' 

The In ter Application Automator 

Sofblox 




































































































of Approval 


Ferocious Computing Devices if your working conditions bring out the rigors 
of the environment, you need the only line of computers with the outdoor stamp of 
approval. Badger is the most extensive line of rugged mobile computers available i 
anywhere in the world. Badger offers custom configurations with numerous 
wireless connectivity options including ARDIS. RAM. Cellular/CDPD, Spread 
Spectrum, CDPD, and Private Network. Barcode scanners and integrated GPS 
are also available. Products are DOS/Windows-compatible and designed for 
mobile data collection, distributed processing, and communications to support 
any of your computing needs. For more information call 1-800-3-BADGER 
and take a BYTE out of your workload today. 


BADGER Computers • 10901 Malcolm McKinley Drive - Tampa, Florida 33612 • (613) 912-6246 • FAX (813) 972-6715 

A Division of Group Technologies Corporation 
Circle 176 on Inquiry Card. 



Windows'* NT Windows 95. OS/2. All die hype about these pow-en 
fuk new operating systems overlooks one tiny fact’—most PCs and servers 
simply can't run them unless you add more memory. But Kingston 
can help you meet die demands of today’s memory-hungry software, no 
matter what kind of systems you have. 

You see, Kingston makes memory modules for more dian 2,300 
kinds of PCs, workstations* and printers. Not just all of the newest 
models from the leading brands, we make memory for all of the 


older systems too. Plus, were the only ones who actually test 100% of our 
memory. And all of it comes with a lifetime guarantee. 

How can you find die right memory configuration for your particular 
systems? Tliads easy. We make an electronic guide that helps find the exact 
memory you need in seconds. Ids called die KEPLER configuration guide 
and it comes on a convenient, new Window's CD. You can get it free 
by calling (800) 251'9058. Or download it from our BBS by calling 
(714) 435-2636 or from CompuServe by typing GO KINGSTON. 



Kiiiciston 

A ^TECHNOLOGY CORPORATION 


For information on our memory products, call (800) 251 '9058. 


Technology Cwporation, 17600 Newhope Street, Founuin Valley, GA 92708 USA, (7!^) 435-260C, Fax (7141 435-2699 

C MW Km«K»n fcihiwlt* Ckapsotkiii Kingston Teamrtctv i* a rc&iutittd indrSuiL n Ktkphst Tniuu-Ji^ Cii$otiEnitL All ramisl. Wm a ■ rqpiteicJ irkktuk lihlkmud mb itx Ui id! .ilki Luccne: 
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o many factors go into making a great computer. You need to consider 
t i/O, storage, memory, and the display. Oh, and don't forget ergonomics: 

* human factors are very important. Bur what really gets your heart pumping 
is what lies at the heart of today's best systems: the newest, most scream¬ 
ing, most radically designed CPUs. 

We have become addicted to speed. Gordon Moore is our pusher, Moore's law, 
which states that processing power will double every year and a half, has thus 
far held true. CPU designers, always in search of a better fix, drain every possible 
ounce of fat from processor cores, squeeze clock cycles, and cram components into 
smaller and smaller dies. 

They also steal ideas from each other. As '"CPU Scorecards” 
shows, the line between CISC and RISC is getting blunder 
every day. and the next-generation offerings from the major 
chip families continue this trend. The upside for us i& that a 
SPECint95 score of 300 will soon be the high-performance 
midrange, and we'll be eyeing scores of over 500 by this time 
next year. 

However, processors aren’t just getting faster: they are be¬ 
coming more specialized as w r ell. Consider the handful 
4 of new multimedia chips that we describe in detail in 
“Chip Fashion.” 

1 Pe rhaps n oth i n g ep i tom i ze s t h e m e rg i ug of CIS C and 

RISC and the rise of specializatiort more than IBM's 
stealth processor, the PowerPC 615. This single-chip 
marriage of PowerPC and x86 promises to run native 
J applications from both platforms wdth little perfor¬ 
mance hit. Insiders say that IBM has been working on 
it for years and has found the design inind-numbingly diffi¬ 
cult to build. 

The latest round of rumors puts the chip's introduction some¬ 
time in 1996. IBM, which barely admits that the project even exists, 
won’t talk technical details. So, we asked a leading expert on chip design, the Mi¬ 
croprocessor Report's Linley Gwennap, to design the 615 for us. As far as we know , 
this design, outlined in ”Why the 615 Matters,” isn't necessarily what IBM is work¬ 
ing on, but the efficiencies of Gwennap's shared-memory model may be fodder for Big 
Blue's engineers. 

WheLher you admire CPUs inherently or just appreciate them as one of the many 
important system components, the technologies described in the following pages 
shou Id raise your pulse. ■ —Alan loch, Sen tor Editor 


CPU designers beg, borrow, and steal for every 
ounce of performance they can get 


Why the 615 Matters 

Hem's our design for natively 
running x86 software on a 
PowerPC CPU.198 



Chip Fashion 

CPU Scorecards 


Multimedia drives the hot chips 

A technical comparison 


at this year’s Microprocessor 

of nine next-generation 
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When It 
Comes Io 
Your 
Company's 
Workstations, 
$pkd 
Is 

Money! 


Increase the processing speed of your 
SPARC 1 workstations or servers and you get 
more work done in the course of the day — 
simple, right? 

Unfortunately, the decision about how to 
increase your workstation's or server 1 s 
processing speed usually complicates matters 
Until now, that is. ROSS Technology proudly 
announces the 125 MHz hyperSPARC" Upgrade, 
available in single, dual and quad processor 
configurations. These Upgrades improve the 
performance and add multiprocessing 
capability to $ PARCs ration" to, SPARCstation 20 
and SPARCserver" 630 / 670/690 machines. 

Not only are ROSS SPARC Upgrade proces¬ 
sors 1 he fastest on the market, they are a risk¬ 
free way to upgrade your workstation and 
server performance. ROSS is the original source 
of Sun's multiprocessors, and we are currently 
powering Sun s highest-performance desktop 
workstations. 



How Fast? Way Fast. At ROSS we say, 
'When in doubt, check the data/ Compare 
ROSS' numbers with the performance of major 
high-end RISC microprocessors, as reported by 
Da ta quest: 


SPECint 92 SPECfp 92 


hyperSPARC 125 MHz 

133 

154 

MIPS 175 MHz 

130 

100 

Alpha 166 MHz 

108 

135 

superSPARC 75 MHz 

126 

121 

mieroSPARC-lf 110 MHz 

75 

65 


allows each MBus slot to contain up to two 
processors; they take less than 30 minutes 
to install 

Most importantly, ROSS will continue to 
produce Upgrades that keep your SPARC 
workstations and servers on the blazing edge 
Call your ROSS representative today to get 
more details on hyperSPARC multiprocessing, 
or send e-mail to rossjnfofrross.com. 

i*8oo- 7 7 4 -ROSS 
http://www, ross.com 


Think about what this means for your 
business You can extend the useful life of your 
machines for minimal cost, You'll see 
performance increases in the range of two 10 
five times current processing speed, while 
leaving the chassis, memory, disk and 
peripherals Intact. Our hyperSPARC Upgrades 
feature compact multi-die packaging, which 


RWSS 

TEC NNOtoafitHC* 

ROSS Technology, Inc, 

5316 Hwy, 290 W,, Austin, TX 78735 
r-8oo-774-ROSS in U*S* 1 512-919-5207 Global 
512-919-5200 Fax 


ROSS Technology. AEE rights reserved Ail SPARC trademarks are trademarks or registered trademarks of SPARC International, Inc. hyperSPARC || licensed exclusively to ROSS Technology, Inc 
SPARCstation and SPARCserver are licensed exclusively to Sun Microsystems, Inc. Products bearing SPARC trademarks are based upon architecture developed by Sun Microsystems, fnc 
Ail other product or service names mentioned herein are irademtarfcs of their respective owners. 
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Multimedia chips will dominate the technical talk at this year's Microprocessor Forum 



TOM R. HALFHILL AND 
JOHN MONTGOMERY 


I n 1996, skirts will be longer, suits will 
be double-breasted, and chips will go 
multimedia. The latter is the big news 
at this year's Microprocessor Forum. This 
is the high-tech equivalent of the annual 
Paris fashion shows. At last year’s forum, 
all the excitement surrounded next-gener¬ 
ation CPUs, Bui at this year's forum in 
San Jose, California, die focus is moving to 
a wave of specialized microprocessors op¬ 
timized for multimedia. 

Some will replace general-purpose 
CPUs in vertical applications, such as TV 
set-top boxes. Others will work as co¬ 
processors alongside conventional CPUs in 
mainstream PCs. They all share a departure 
from the generalized computational ar¬ 
chitecture that typifies today's micro¬ 
processors. To deal more efficiently with 
real-time digitized streams of analog audio 
and video, these innovative microproces¬ 
sors are adopting some techniques used 
by digital signal processors (DSPs). In¬ 
deed. they often resemble hybrid CPU/ 
DSPs that blend CISC. RISC, and DSP 
arc li i lectures i n fasc i nati fag ways. 

The four multimedia chips expected to 
heat up this year's forum are the Micro- 
Unity Mediaprocessor, the Philips Trime¬ 
dia, the Chromatic Mpact Media Engine, 
and the Nvidia NV1. They're all sched¬ 
uled to appeal - in products in 1996. 

General-purpose CPUs are also adapting 
to the demands of multimedia, and the fo¬ 
rum will highlight those chips as well. Sun 
Microsystems is announcing the Ultra¬ 
SPARC-!!, an enhanced version of its 
CPU, with special multimedia instructions, 
that was unveiled at last year's forum. 
Cyrix is expected to release some details 
about its Multimedia 586, which is appar¬ 
ently an M l variant. Intel is known to be 
working on a multimedia version of the 
Pentium (code-named P55C), though it 
probably won't be presented this year. 

Clearly, a new trend in chip design is 
under way. As PCs move beyond simple 
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numbers and words to richer, more com¬ 
plex data types, the old approach to num¬ 
ber crunching is no longer adequate. Over 
the next decade, we'll see a new generation 
of PCs that are as adept at handling audio 
and video as today's computers are at run¬ 
ning word processors and spreadsheets. 

Micro Unity Media processor 

MicroUnity has been working in great se¬ 
crecy on a new chip set that is supposed to 
revolutionize multimedia and broadband 
communications. What hath MicroUnity 
wrought? Only time will tell if it's a break¬ 
through, but its technical underpinnings 
are fascinating. MicroUnity has created a 
three-part chip set that streamlines the links 
among broadband interactive networks 
(e.g., coaxial cable, fiber optics, and wire¬ 
less) and client devices. 

The client device could be a next-gen¬ 
eration set-top box, where Micro Unity's 
chip set might replace a general-purpose 
CPU and half a dozen ASICs, Or it could 
be a communications device, such as a ca¬ 
ble modem or an asynchronous transfer 
mode (ATM) switch, where the chip set 
might replace an embedded processor, a 
DSP, and various support chips. The Mi¬ 
croUnity chip set could also be integrated 
onto the motherboard of a multimedia PC, 
if it can weather the economics of today's 
law-margin clone market. 

Central to the MicroUnity chip set is 
I he Mediaprocessor, which is a program¬ 


mable microprocessor that combines 
CISC, RISC, and DSP techniques with a 
high-bandwidth architecture. The actual 
interface to the broadband network is pro¬ 
vided by the MediaCodec, an A/D con¬ 
verter (ADC) that boasts an impressive 
set of communications functions. Round¬ 
ing out the trio is the MediaBridge, an ex¬ 
ternal cache that can interface to a Pe¬ 
ripheral Component Interconnect (PCI) 
bus and main-memory DRAM. The Me¬ 
diaCodec and MediaBridge are optional. 

By far the most interesting chip is the 
Mediaprocessor, which is capable of prodi¬ 
gious throughput, MicroUnity is fabricat¬ 
ing a '"slow” 300-MHz version of the chip 
on a 0.6-mi cron CMOS process. The fast 
version, built on 0.5-micron BiCMOS, 
runs at I GHz (i.e., 1000 MHz), Thanks 
to a proprietary process technology in¬ 
vented by MicroUnity (which has built a 
chip foundry), the I -GHz version squeezes 
about 10 million transistors onto a die only 
10 millimeters square, ll achieves these 
tiny dimensions by using four intercon¬ 
nected layers of ultraplanar metal, which is 
also part of the secret behind the Media- 
processor's blazing speed. The critical 
paths are extremely short. 

The other reason for the Mediaproces¬ 
sor’s high performance is a unique archi¬ 
tecture. It’s a five-cylinder multithreaded 
microprocessor. It can handle five tasks 
at once, devoting 200 MHz of processing 
bandwidth to each task. To do this, it main- 


MicroUnity Building Blocks 


Mediaprocessor 


Audio 
Video —- 

Radio 

Network *— 


Media 

Codec 


DRAM | «- 

PCI I *- 


Media 

Bridge 


6 bits wide 
1 GBps 
bidirectional 


8 bits wide 
1 GBps 
bidirectional 



MicroUnity Mediaprocessor 

* Optimized for multimedia and broadband 
communications 

* Clock speeds from 300 MHz to 1 GHz 
■ 32-bitinstructiorjset with signal- 

processing / 
and extended- 'Jj 

math jf/j 0tfj jfl 

operations k J 

* Optional J 

MediaBridge Uf >'ty 

cache and MediaCodec I/O chips with 
I-GBps 1/0 interfaces 


tains five files of 64-bit registers, with 64 
registers per File. It also has 64 KB of on¬ 
board cache memory, equally divided be¬ 
tween instructions and data, A dedicated 
I/O bus that’s only 8 bits wide but can 
transfer 1 GB of data per second connects 
Lhe Mediaprocessor to the MediaCodec 
and MediaBridge, 

The Mediaprocessor has a dense in¬ 
struction set that includes special opera¬ 
tions for signal processing and extended 
math. For example, one of the instructions 
is called group fixed-point multiply and 
add. In a single cycle, this lone instruction 
can multiply four 32-bit operands by four 
other 32-bii operands, add the results to 
four more 32-bii operands, and return four 
32-hit final results. That's 5 12 bits of band¬ 
width per clock cycle: 384 bits of input 
and 128 bits of output. 

The Mediaprocessor is fully 
programmable and can run its 
own real-time OS or other low- 
level real-time OSes. It can 
even run a higher-level OS 
such as Unix. Thus, it doesn't 
need a regular CPU for vertical 
solutions (e.g., set-top boxes), 
MicroUnity expected to an¬ 
nounce products that will use 
its chip set in October. 


The Mediaprocessor, the core of the 
MicroUnity chip set, evolved from a mix of 
CISC, RISC, and digital signal processor 
fDSPl techniques. 


Philips Trimedia 

If you think of small talking 
heads in postage-stamp-size 
windows when you think of 
PC video. Philips may have a 
surprise for you. The Trime¬ 
dia microprocessor is capable 
of taking over for your video 
and sound cards and generating 
multiple, independently scaled 
live video windows that over¬ 
lap in any way you want. 

The Trimedia is a general- 
purpose microprocessor that 


172 BVTE NOVEMBER 1995 


PHOTOGRAPHS: SO JUPICS 1995 






























































STATISTIC A™ (auto mut i cully configures itself for Windows 3 1 or 
WINDOWS 95) ■ A complete duta analysis system with thousands of on¬ 
screen customizable, presentation-quality graphs fully Integrated with all pro¬ 
cedures ■ Comprehensive Windows* support, OLE (diem and server), DDE, 
customizable Auto Task toolbars, pop-up menus ■ Multiple data-, results-, and 
graph-windows will a datagrupb links ■ The largest selection of statistics and 
graphs in a single system; comprehensrve implementations oh Exploratory tech¬ 
niques with advanced brushing; multi-way 1 tables with banners {presen (a tin n- 
quaiity reports); nonparameirics; distribution fitting; multi pie regression; gen¬ 
eral nonlinear estimation; stepwise JogjVprobit; general ANCOVA/MANCOVA; 
stepwise discriminant analysis: log-linear analysis; confirmatory/ exploratory 
factor analysis; duster analysis; multidimensional scaling; canonical correla¬ 
tion; item analysis/ieliability; survival analysis; a l;trge selection of lime series 
modelingzTorecasting lecliniques; structural equation modeling with Monts 
Cork* simulations, and much more ■ On-line Etedrwtk Manual with compre¬ 
hensive introductions lo each procedure and examples ■ Hypertext-based Seals 
Advisor expert system ■ Workbooks with multiple A vtaOpen dncumeuls (e g., 
graphs, reports) ■ Extensive data management facilities (fast spreadsheet of 
unlimited capacity with long formulas, Drag-and-Drop, AutoFill, Auto- 
Reaiicukte. split-screenA-ariable-speed scrolling, advanced Clipboard sup¬ 
port, DDE links, hot links lo graphs, relational merge, data verification/dean- 
ing) ■ Powerful STATIST1CA BASIC language (professional development envi¬ 
ronment) with matrix operations, full graphics support, imd interface lo exter 
md programs (DLLs) • Bald] command language and editable macros, flexible 
“turn-key” and automation options, custom-designed procedures can be added 
lo floating Aitlo Task toolbars * All output displayed in ScrollsbceLs'" (dynamic, 
customizable, presentation-quality tables with instant 2D r 3D, and multiple 
graphs) or word processor-style report editor (of unlimited capacity ) that 
combines text and graphs ■ Extremely large analysis designs (eg r correlation 
matrices op to 32,000x32,000, unlimited ANDVA designs) ■ Megafile Manager 
with up to 32,000 variables (S Mb) per record ■ Unlimited size of files; extend¬ 
ed ("quadruple”) precision; unmatched speed ■ Exchanges data and graphs 
with other applications via DDE, OLE, or an extensive selection of file 
impon/expori facilities (incl. ODBC access to virtually all data bases and main¬ 
frame files) ■ Hundreds of types of graphs, incl. categorized multiple 2D and 
3D graphs, ternary 2D/3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs ■ Facilities to custom-design new graph types and add them 
permanently to menus or toolbars ■ On-screen graph customization with 
advanced drawing tools (e g,, scrolling and editing of complex objects in 32x 
real zoom mode), compound (nested) OLE documents, Multiple-Graph 
AutoLayout Wizard, templates, special effects, icons, page layout control for 
slides and printouts: unmatched speed of graph redraw ■ Interactive rotation, 
perspective and cross-sections of 3D displays ■ Large selection of tools for 
graphical exploration of data; extensive brushing Loob with animation, filling, 
smoothing, overlaying, spectral planes, projections, layered compressions, 
marked subsets ■ Price $995. 


Quick STATISTIC A (for Windows) ■ \ subset of S7ATLS7ICY. com¬ 
prehensive selection of basic statistics and (be full analytic and presentation* 
qualily graphics capabilities at STATISTICS ■ Price $495. 


STATISTICA/QC - Industrial statistics add-on package (requires STATIS¬ 
TICS or Quick STATISTICS for Windows) ■ The largest selection nf industrial 
statistics in a single package; quality control charts (compatible with real-time 
data acquisition systems), process capability analysis, R&R. sampling plans, 
and an extremely comprehensive selection of experimental design (DOE) 
methods ■ Flexible look to customize and automate all analyses mid reports 
(ind. LL uin)-key r ' system options, and tools to add custom procedures) ■ Price 
$495. 

STATISTIC A/Mac (for Macintosh) ■ Price $695 (Quick $395), 
Domestic sh/h i 12 per product; 30-day money hack guarantee. 



StatSoft 


2325 E- 13 th St, * Tulsa, OK 74104 * 
Fax: (918) 583-4376 


(918) 583-4149 


Overseas Offices' £tatSod al Europe (Hamburg, FRG), ph; 040/ 4200347, lax: 
040/4911310; StelSefl UK (London}, ph: 01462/482822, fay; QT462/4S2855. SunSoft ftocUk 
iMeiixiumu. Ausiralia), ph (03; ma esao. lax. (aOJ 563 B117: SiaiSofi France ph (i; 45 66 
97 OO. lax: (1) 45 56 05 51, Available from other Authorized Hcpresenlaiives werldwwJ&: 
Sweden. AkadomiDala SMrtbilkl ph 019*210055, lax: 019*210039: Finland: Stalcon Oy ph: 
24-334678, lax: 24-333807, Belgium: Texrna NawTech ph: 010 G1 16 28, lax 010 G1 GO 57; 
Saudh Alrica: Osins ph: 12*033*4500, Tax -2-683-6114; Japan (Macintosh): Three's Company, 
Inc., ph: 03-3770-7600, lax 03-3770-7764: Japan (Windows): Design Technologies, Inc., ph: 
03-3657-1110, lax: 03-3666-3110; Itely: Prpmpl SRL ph: 40*033-3227, lax: 49-603-2867; 
P,Hi and Companion Oprogremowania ph: 12-3S9$&6, fax: 12-360/511, Taiwan: Inlelligent 
Integration Corp ph: £-759-179l. tax: P-759-1790 StgJSofl. Hie SlalSofl logo. STATISTIC A, 
and Scrollsheei ane iredemarifs of StatSoft, lac 
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inside the Philips Trimedia 


Video DMA in 


Audio DMA in 


.1 


\ 


Audio DMA out 

Communications 

Instruction 
VLIW cache 

core Data 

cache 


o 

o 

'•fr 


VLD coprocessor 


Video DMA out 


Timers 


Serial interface 


' Image coprocessor! 


PCt master/slave bridge 


The Tri media looks a lot [ike a CPU and a lot (ike a digital signal processor 
I DSP). The chip is designed so that the very long instruction word (VLIW I core 
has to do few extraneous calculations, leaving those to dedicated coprocessors. 


has been enhanced to boost multimedia 
performance. It's a cross between a CPU 
and a DSP. When the Trimedia is placed in 
a typical PC, it will act as a multimedia 
coprocessor. Its role as a general-purpose 
microprocessor will be realized only when 
it’s used in such devices as set-top boxes. 

At the center of it is a 400-MBps bus 
that connects autonomous modules, in¬ 
cluding video in, video out, audio in, audio 
out, an MPEG variable-length decoder 
(VLD), an image coprocessor, a commu¬ 
nications block, and a very long instruction 
word (VLIW) processor. 

The VI ,IW processor includes a rich in¬ 
struction set, with many extensions for 
handling multimedia. It is capable of sus¬ 
taining five RISC operations per dock cy¬ 
cle at 100 MHz. Philips gets this perfor¬ 
mance by incorporating 27 functional units 
in the VLIW engine and feeding them with 
five instruction-issue registers. The func¬ 
tional units include multiple-integer ALUs, 
a multiple floating-point ALU, several in¬ 
teger and floating-point multipliers, and 
DSP attachment units. The functional units 
are pipelined, ranging from one deep (the 
integer ALU) to three deep (the floating¬ 
point ALU). Pipelines are also redundant 


(e.g., there is more than one add unit). 
With this design, the only functional unit 
that can't be led on every clock cycle is 
the floating-point square root/divide. 

The VLIW engine also includes 48 KB 
of cache memory: 32 KB for instructions 
and 16 KB for data. To save bandwidth 
and storage space, the VLIW instructions 
are compressed until the VLIW core needs 
them—even the instruction cache stores 
them compressed. 

The other modules are processors that 
are each responsible for handling data-spe- 
cific functions. These are generally func¬ 
tions that prepare data for the VLIW core. 

The Trimedia is tuned to enable multi¬ 
ple modules to prepare their data simulta¬ 


neously, The key to 
this is DMA. The 
VLIW core can issue 
a single instruction 
that opens a DMA 
path between main 
memory (stored off 
the chip) and any of 
the modules. With 
two instructions, 
video and audio could 
start streaming into 
the Trimedia. The 
video in and audio in 
modules would then 
asynchronous 1 y pre¬ 
pare the data for 
whatever future it 
may have. 

The Trimedia uses 
“glueless” interfaces 
to the PCI bus, a dig¬ 
ital camera, a video 
encoder, a stereo au¬ 
dio ADC/DAC, and 
a V.34 modem analog front end or ISDN 
terminal interface. The glueless interfaces 
decrease the cost of installing the Trimedia 
in a system—by up to one-third—by elim¬ 
inating the need for separate adapters. The 
chip will cost below $50 in quantity. 

With its low price and high performance 
(Philips estimates it will be able to per¬ 
form 2 to 4 billion operations per second 
[BOPS] at 100 MHz), the Trimedia has 
the potential to become a standard part of 
PCs and consumer electronics devices. 
Philips, however, was reluctant to disclose 
Its partners at press time. 

Mpact Media Engine 

The Mpact Media Engine, which is from 
Chromatic Research, is architecturally sim¬ 
ilar to a general-purpose DSP However, 
it's actually a highly specialized micro¬ 
processor that's designed to bring a wealth 
of multimedia features to mass-market 
x86-compatible PCs. When integrated on 
a PC motherboard, the Mpact can do the 
jobs of a Windows graphics accelerator, 
a 3-D graphics coprocessor, an MPEG 
video encoder/decoder, a sound card, a fax 
modem, and a telephony card. It should 
cost system vendors less than $150 and 
should be in PCs by mid-1996. 

Internally, the Mpact is a 1.4-million- 
transistor specific-purpose processor, not 
just a gate array or a standard-cell amalgam 
of other chips. It has live ALUs, including 
one dedicated to motion estimation—a 
critical function for video encoding and 


videoconferencing. The parallel ALUs tie 
into an enormous 792-bit-wide crossbar 
bus that can move up to 8 billion integers 
per second between the ALUs and the 
chip's primary cache. The cache has eight 
ports and 4 KB of static RAM (SRAM ), 
and it's connected over a 500-MBps bus to 
an off-chip secondary cache that has 2 to 4 
MB of Rambus DRAM ( RDRAM). 

According to Chromatic, this architec¬ 
ture (which is reminiscent of the Texas In¬ 
struments MVP DSP) can sustain I to 2 
BOPS for most multimedia functions. Els 
peak rate when performing motion-esti¬ 
mation functions is an incredible 20 BOPS. 

Much of this speed is made possible by 
the Mpact's dense instruction stream and 
DSP-like optimizations. The Mpact pro¬ 
cessor has its own machine language that 
packs two op codes into every word by 


Mpact Media Engine 

• MPEG-1 real-time video and audio 
encoding/decoding 

• MPEG-2 video and audio decoding 

■ Wave-table and 

waveguide sound 
synthesis 

• H.320 (ISDN) 
and H.324 
(analog 
phone line| 
videoconferencing 


Philips Trimedia 


• DMA inastering-video and audio-1/0 units 

• MPEG-2 VLD that also supports MPEG-1 
» Interfaces to PCI bus, ■ ' ^ 

digital cameras, 
and stereo audio ^ 

• Low cost 
(under $50) 
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There's only one thing 
about our computer 
that's not in keeping 
with industry standards. 

The performance. 


see 

what's 

possible 


Indy Modeler. The affordable CAD/CAM/CAE solution. 


There's one computer in the market that runs all major CAD/CAM/CAE software. 


supports network standards like TCP/IR Netware and NFS' comes standard with 


SoftWindows" and innovative workgroup collaboration software, and gives you 


incredibly powerful 3D modeling performance. 


Indy Modeler"' 


So it s hardly surprising that it won the AIM Benchmark award for best price/ 


performance in its class. 


Indy Modeler runs all major software including Pro/Engineen" Pro/JR/ AutoCAD - RI3, 5DRC- 


I-DEAS Master Modeler Matra Datavision-Prelude and MicroStation Modeler. 


For copies of the Indy Modeler brochure and video, and the name of your nearest reseller, call 


1-800-63 6-8184, Dept. D44G. or visit us on the World Wide Web at http://www.sgi.com/Works. 


X/ 


159S Silicon Graphics. Int AN nghls reserved Silicon Graphics is a registered trademark, and Irody Indy Madder and see whai s passible 
irademarics. at iilicon Graphrcs.Inc. Netware is a trademark at Novell NFS rv a trademark ol Sun M«TQsvilernv $afiWindows is. a trademark at 
Insignia Pftt/Etigi«teer and Pm/JR am iradpnwki ol Paromanc Technologr Corporation AutoCAD is a nrfirJered iradefnark ol Auiotlesk Inc I0EA5 
Masrer H odder 15 a 1 rademarfc ol StfflC. MKratfaton Modeler is a trademark «T Bwifley Sjnifim IiK Screen image courtesy oi Imergraph Carp. 
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Unleash your 

Pentium/Alpha! 


Microway’s NDP Fortran & C|C++ are the 
only 32-bit compilers which take full ad¬ 
vantage of the Pentium and Alpha's dual 
numerics units. They run on DOS, UNIX, 
OS/2, NT and OS/F. To get RISC numeric 
performance from a Pentium or Alpha you 
need to schedule your code and use Su¬ 
perscalar optimizations. In his Jan. '95 Dr. 
Dobbs article, S. Fried describes how to get 
35 megaflops from a Pentium using NDP 
Fortran. The Alpha version of NDP Fortran 
hits 88 megaflops running on OS/F or NT 
systems or on DOS using Microway's new 
ISA add in card. Put our compilers or Pen¬ 
tium, i860 and Alpha systems to work for 
you today. Call for white papers on Pen¬ 
tium, i860, or Alpha Code Generation. 
See us at COflBDiM'/Fflll ^5 Booth H442B 


i860/Pentium/Alpha 

Supercomputers 


BX Series Pentiuni/Alpha/i860 Workstations - 
Microway's workstations and industrial PCs come 
configured with DOS,OS/2, UNIX, From....$2195 

Gigacube® I hree to six QuadPuters - Up to 24 
i860’s for $50K! Computational Server runs N FS. 

Number Smasher®860 Up to 80 megaflops, 
does 1024FFTinjust .9 ms. From.$2995 

QuadPuter®860 Four 40 MHz i860’s plus shared 
memory equals 320 megaflops.$ 11995 

ArrayPRO/XP™-100/200 megaflops, 400 MB/Sec 
memory, 80 and 33 MB/Sec DSP Interfaces.... $8995 

NumberSmasher^Alpha 100+ megaflops - this 
IS A Superscalar add in card runs on DOS or UNIX. 
It uses T8 links for parallel processing. From $5995 


NDP Compilers 


Microway's family of 32-bit compilers run on 
DOS, OS/2, NT, UNIX, and OS/F generating 
code for the Intel 386, 486, Pentium, i860 and 
DEC Alpha. 

NDP Fortran™ is a full F77 with complete 
VMS, F66, DOD, and MS extensions. 

NDP qC++™ runs in K&R, ANSI and C++ 
modes and generates the highest quality 
numeric code of any 32-bit C compiler. 

NDP Pascal™ is a full ISO Level 0 translator. 
DOS releases include VCPI, DPMI, NDPLink, 
VM, NDPLib and GREX-Microway's bit mapped 
graphics library. The 486/Pentium version adds 
486/Pentium code generation, Clearview, the 
MGX vector graphics library, and DPMI DOS 
Box support tor demand paging and GREX. 

386 Version 4.41.$695 

Pentium/486 Version 4.5.$995 

OS/2 releases use IBM Tools, take advantage 
of the IBM WorkFramc and include MGX 

386.$595 

486/Pentium.5895 

Alpha NDP compilers start at.$795 

Call for UNIX, OS/F and NT pricing. 

NDP Fortran 90 extensions to NDP Fortran...$295 


Microway 

Research Park, Kingston, MA 02364 USA 
(508) 746-7341 FAX (508) 746-4678 
Call for Germany, India, Indonesia. Israel. 
Japan, Poland, Russia and U K 


using a long instruction word (L1W) for¬ 
mat. The op codes are single-instruction 
multiple-data operations that can perform 
vector functions on arrays of operands 
without time-consuming program loops. 

This programmability is crucial to the 
Mpacf s versatility. Multimedia algorithms 
written in the Mpact’s machine language 
will run atop the chip’s own real-time OS. 
Device drivers running under the system 
OS—such as virtual device drivers (VxDs) 
in Windows 95—map high-level API calls 
to these low-level programs, which are 
called mediaware modules. Thus, users 
can adapt their PCs to new industry stan¬ 
dards and improved algorithms merely by 
upgrading the Mpact’s device drivers and 
mediaware modules. 

Nvidia NV1 

Nvidia wants your games. The N V1 is a 
highly integrated multimedia accelerator 
that includes a 3-D video accelerator (which 
can do 2-D graphics, too), a 350-MI PS au¬ 
dio engine (with Sound Blaster emulation), 
and an I/O processor (for joysticks and the 
like). This chip is designed to improve the 
game experience significantly. If early 
demonstrations are any indicator, it will. 

The 3-D video accelerator is the most in¬ 
teresting part of the chip. What’s intriguing 
is a graphics primitive called QTM (Qua¬ 
dratic Texture Map), a derivative of an al¬ 
gorithm named nonuniform rational B- 
splines (NURBS). 

Here’s why. Computers arc good at gen¬ 
erating straight lines, but curves present a 
problem. Most 3-D accelerators represent 
curves by interlocking polygons—poly¬ 
gons that consist of three or more vertices 
connected by straight lines. To make a 
curve smooth, a 3-D accelerator must use 
lots of small polygons, and that’s com¬ 
pute-intensive. 

The NV1 is more clever than that. Put 
simply, it curves the sides of its polygons, 
so it doesn’t need as many to make curves 


smooth. Fewer polygons mean fewer cal¬ 
culations and faster 3-D acceleration. The 
NV 1 picks up extra speed by decreasing 
the number of control points required by 
the host CPU to move through 3-D space. 
Its resolution is something more like plus 
or minus 1 pixel. In short, it’s great for 
games with fast 3-D motion. 

The audio subsystem is similarly game- 
oriented. It can generate 32 concurrent au¬ 
dio channels of CD-quality (i.e., 16-bit) 
audio with phase shifting (for 3-D sound). 
Perfect for monsters breathing, guns fir¬ 
ing, and a great sound track. The secret of 
the audio subsystem is its DMA engine. 
The NV 1 can push and pull data from main 
memory incredibly quickly over its pre¬ 
ferred PCI or VL-Bus interface. Thus, it 


Nvidia NV1 

• Wave-table sound synthesis 

• MIDI 

ap^SS Wm 

• 3-D graphics 

mil 

acceleration 

r *v, j 

• Up to 32 16-bit 


audio channels 

l " Alr * 4 M 


doesn’t need on-board memory to hold 
wave sounds—it can store them in main 
memory. The one potential problem with 
the NVl’s DSP is that its algorithms are 
hard-wired into its silicon, so upgrades 
could be difficult. It’s a gamble that re¬ 
duces the cost and size of the NV 1 overall. 

Everything’s connected with a 32-bit 
unidirectional ring bus. The bus’s con¬ 
troller accepts transaction requests and 
sends instructions to every component. 

The main problem we see with the NV 1 
is its lack of MPEG-1 decoding. MPEG-1 
is popular with games. A secondary prob¬ 
lem has to do with the new game APIs in 
Windows 95: They aren’t optimized to the 
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Excel 
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lechnology Training 


MS MaU 


Interactive Training 


cc:Mail 

Access 

PowerPoint 

Lotus 1-2-3 
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Organizer 
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Approach 

Windows 95 

Ami Pro 


Keep pace with 

ever-changing technology 

SRA Technology Training, a Division of The McGraw-Hill 
Companies, is the leader in self-directed, technology- 
based training for l/T professionals and end-users 
around the world. We are dedicated to providing a full 
line of technically-accurate, comprehensive, up-to-date 
courses at an excellent value. 


Would you like to 

learn more about 

SRA's PC and Desktop training courses ? 



SRA Electronic Draining Source Catalog. 

Call us to learn how you can improve your 
employee's technical skills and organization's 
performance. 

tel. 800 • SRA • 1277 
in Canada, 800 * 551 • 2127 
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Save Disk Space 


PKZIP version 2.0 


PC WORLD 



PKWARfi introduces the next generation of its award 
winning compression utility, PKZIP 2,0 yields greater 
performance levels than achieved with previous releases 
of the software, PKZIP compresses and archives llles. 
This saves disk space and reduces file transfer time. 



WORLD CLASS 
AWARD 


Software developers] You can significantly reduce 
product duplication costs by decreasing the number of 
disks required to distribute your applications. Call for 
Distribution License information. 


Put Your Executables on a Diet 


Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your software In a compressed farm 
wilh PKLITE Professional, 1 PKL1TE Professional 
gives you the ability lo compress files so that 
they cannot be expanded by PKUTE, This 
discourages reverse engineering of your 
programs. 



PKUTE increases your valuable disk space by compressing DOS 
executable (.EXE and .COM] files by an average of 45%. Ilie operation of 
PKLITE is transparent, all you will notice is more available disk space! 




for YOUR Application 

The FKWAKE Data Compression Library 
allows you to incorporate data 
compression technology into your 
software applications. The application 
program controls all the input and 
output of data, allowing data to Ire 
compressed or Extracted to or from any 
device or area of memory. 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
quickly. The routines can be used with many popular DOS languages, A 
Windows DLL and an OS/2 32-hII version is also available! 


The Data Compression Experts 


9025 n. 


Deerwood Drive 
(414) 554 8699 


brown Deer, W1 55225-2457 
fax (414) 354-8559 


mWAKU Data Compression Library pr DOS $'275 FKWAKC Date'rnmpresswn- Library- lor OS/2 ?$23CJ* 
PttlVAKE Date' Compression Library .DLL for U'mdcnvb $3f>0 
rkJtir £47 .QQ iwrt M&.QQ etSMIT Prol^ior^l j?l?%pp 


ricabc add S&rt per partake in the US & Canada. •$ 11.C5 uvereeaa.: 

Wisconsin residents- add .-approprLiii: stale sales .lax-ftr courtly- -sales 
Visa and Mastercard accqited.: no ..-COD orders 




See us at COMDEX Booth #S7619 
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NV1 ’s 3-D texture map, so games written 
to these APIs won’t exploit the N V1. With 
a volume price of $70, well probably see 
many multimedia boards built on this chip, 
so maybe the API problem will work it¬ 
self out. Already, Sega has worked out a 
deal to port many of its games to the NV t, 
and Diamond has developed a board that 
uses die NV1. 

Lights, Camera, Action 

These aren't the only multimedia chips 
around — they’re not even the only ones 
at the Microprocessor Forum this year, 
Hewlett-Packard's PA7300LC has mutti- 

Nledlaprocessor .not announced 

Microltnity Systems 
Engineering, Inc, 

Sunnyvale, CA 
(408) 734-8100 
fax: (408) 734-8141 
Circle 1242 on Inquiry Card. 

(VI pact Media Engine . . . under $150 
Chromatic Research 
Mountain View, CA 
(415) 2544600 
fa*; (415) 254-5849 
Inf compact com 
Circle 1243 on Inquiry Card. 

NV1 . . $70 

Nvidia 

Sunnyvale, CA 
(408) 720-6100 
fa*: (408) 72043111 

Circle 1244 on Inquiry Card. 

T rimed ia .under $50 

Philips Semiconductors 
Trlmedia Product Group 
Sunnyvale, CA 
(800) 234-7381 
(408) 991-2000 
fa*; (408) 991-2311 
Circle 1245 on Inquiry Card. 

media instructions, for example, and Mo¬ 
torola and IBM are announcing new ver¬ 
sions of their venerable DSPs. 

But these chips do show that micro¬ 
processor developers are reconsidering 
whui a microprocessor is and how it should 
function. More important, they show a 
trend toward consumerization: These mul¬ 
timedia processors are inexpensive and 
small, and they consume little power. 
You’ll be seeing them not only in your 
PC, but in your set-top box, your TV, and 
probably devices we haven't even thought 
of yet. m 



The guardians of BYTE's San Mateo office, 
Tom /?. Halfliitl is a senior editor, and John 
Montgomery' is the features editor. They can 
be reached on the Internet or BIX at thalfhill 
@ bix. com and jmontgomery @ bix . com , 
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A look at how tomorrow’s next- 
generation chips stack up 


DICK FOUNTAIN AND 
TOM R. HALFHILL 


C PU choices used to be clean when 
the great rivals, CISC and RISC, 
were in two distinct camps. But 
with the CPU introductions set to begin 
late this year, each camp steals the other’s 
best ideas, and blurs replace distinctions. 

For example, Intel’s P6 translates long 
x86 CISC instructions into simple, fixed- 
length micro-operations executed by what 
is essentially a RISC processor core. Sun 
Microsystems ’ UltraSparc-II will boast 
special graphics instructions to speed up 
the MPEG decoding that w ? ou!d require 
up to 48 instructions on other processors. 
These are CISC instructions in all but name. 

The scorecards on the following pages 
show that next-generation CISC and RISC 
CPUs will fight performance battles on 
four fronts: executing more instructions 
per cycle, executing instructions out of or¬ 
der to sidestep dependencies, renaming 
registers to avoid register famine, and con¬ 
tributing to faster overall system perfor¬ 
mance, not just CPU speed. 

All these chips issue more than one 
instruction per cycle; the five RISC CPUs 
here are all four-issue su perse alar designs. 
Bui they vary in the number of function 
units they provide, ranging from nine in 
the Ultra Sparc to four in die Alpha 21164. 

Processes are shrinking, too. Intel, Dig¬ 
ital, and Mips will all deliver 035-micron 
chips by early 1996. By 1997, expect to 
see CPUs built in 0.25-micron CMOS, 
clocked at 400 MHz, and deli vering 1000 
SPECfp95. It’s also reasonable to expect 
that by then software designers will have 
found a way to soak up all that power and 
redraw the battle lines. 


i 

§ 

i 

& 


Dick Fountain is a BYTE contributing editor 
based in London. Tom R. Halfhill is a BYTE 
senior editor based in San Mateo, California. 
Yon can reach them on the Internet or BIX at 
dickp@bix.com and thaifliiU@bix.com, re- 
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CPU Scorecards 




current STATUS: Entering production 

LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Good 


TARGET CLOCK SPEED: 150 MHz 


ESTIMATED PERFORMANCE: 

220 SPECint92; 215 SPECfp92 


FABRICATION PROCESS/FEATURE SIZE: 

BiCIVlQS/Q.6-micron 


TECHNOLOGICAL ADVANTAGES: 

A multichtp package with a 256-KB 
secondary cache coupled to the CPU 
at full core speed; out-of-order super 
scalar microarchitecture; chip is su¬ 
perpipelined for high clock speeds. 


Intel 

Next generation: P6 

DOSSIER: The first PCs containing Intel’s sixth-generation P6 processor should 
appear late this year. Intel originally planned to introduce the P6 at 133 MHz, but 
thanks to better-than-expeered performance from the initial silicon, Intel now 
hopes to debut the chip at 150 MHz. Some speed-sorted parts may reach 166 MHz. 

Even faster dock speeds arc coming soon, and Intel designed the superpipelined 
P6 to handle them. In 19%, the P6 will begin migrating from Intel's 0.6-micron 
BiCMOS process to a smaller, faster, 0.35-mi cron BiCMOS process technology. 
(High-end Pentiums tire already fabricated on this process.) The optical shrink 
could allow Intel’s flagship processor to hil 231 MHz by the end of next year. 

The P6 has a dark side, however. It runs 16-bit software slower than a Pentium 
does. Intel optimized the P6 for 32-bit code, making compromises that severely 
impair its performance with older, 16-bit code. As a result, even a Pentium that 
runs at a slower clock speed than a P6 will do a better job with most of today's 
mainstream software. (See News & Views, September and October BYTE.) 

Competitors are ecstatic about this, but Intel is keeping a stiff upper lip. By 
around 1997, the P6's price should drop low enough to make it a mainstream pro¬ 
cessor, and 32-bit OSes and applications should he commonplace. 

Meanwhile, the Pentium will continue to dominate the market for x86 CPUs, 
Late this year, Intel will introduce a 150-MHz Pentium, to be followed by faster 
versions in 1996. The 0.35-micron process technology should allow future Pen¬ 
tiums lo nm at 167 lo 180 Ml Iz. and perhaps 2(X) MHz. These advances at the high 
end wilt pull the entire market forward. Today, standard Pentiums nm at 75 lo 100 
MHz; by this time next year, the midpoint will probably be 120 MHz. 


TECHNOLOGICAL DISADVANTAGES: 

The multichip package is costly to 
manufacture; the microarchitecture 
is tuned for 32-bit software, yielding 
poor performance with 16-bit code; 
power consumption and heat dissi¬ 
pation are currently unsuitable for 
notebook computers. 

primary market: Servers and 
high-end PCs. 


wheretofind: Intel, Santa Clara, 
CA, (800) 628-8686 ext, 134 or 
(408) 765-8080; fax (800) 628- 
2283 (documents 7162 through 
7165); http://www.intel.com/. 


rmmtwm 
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P6 Plumbing 


Main memory 




j-1 

Packaged L2 cache 

Menrorr cfdef buffer 

256 KB 




The P6 is superpipelined for fast clock speeds, starting at 150 MHz. 
















































































MRT micro as. 

Stwmsvn. 74, N-201Q Strpmmen, Norway 
Tel.: +47 63 89 20 20 Fax: +47 63 80 12 12 
USA Tel.: +1 603 465 2830 Fax: +1 603 465 2680 
Gcrmanv Tel.: +49 8092 880 77 Fax: +49 8092 880 76 


All irademafks in this documeni are the property of their respective owners, 


They’ll be asking 
how you did it! 


Imagine having the power of a 
wizard. Being able to give a 
magic touch to what you see 
around you! Do you really 
want to turn the world up¬ 
side down, - or just change 
colour of a friend’s face? 
ffM1 , it’s ail here: The Image 
Wizard™ imaging system lets you capture high quali¬ 
ty colour video images with a simple Click & Freeze* 
Then it gives you the power to manipulate the 
image to the limits of your imagination, all with 
easy-to-use Wizard software. 

A complete imaging system 

If you have a desktop or portable PC with a PCMCIA card 
slot and access to video sources such as VCRs, camcorders, 

TVs, laser discs etc., then all you need is the Image Wizard 


from MRT The video capture system consists of a PCMCIA card 
type L a video adaptor cable, the Image Wisard software package 
and an easy-to-follow user manual. 

What you see is what you can get! 

The linage Wizard software is a powerful Windows-based image 
enhancement tool which allows colour correction and retouching in 
an amazingly easy-to-use package. You can blend, lighten* darken* 
sharpen, remove blemishes, change colours and cut-and-paste to 
your heart's content. Combine your own video images with the 
sample images included on the diskettes. In addition to video sour¬ 
ces, Image Wizard also pro¬ 
vides direct support for 
scanners and PhotoCD. If 
you can see it* you can pas¬ 
te it into your documeni with a 
resolution of 511 x 511 pixels and 24- 
bit true colour. Best of all: The process 
is exceptionally quick and easy. 


MR 


Check out Image 
Wizard at your nearest 
PC store, It cannot fail 
to impress you. 
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CPU Scorecards 



CURRENT STATUS: Taped out (Le. r 
design completed) 


LIKELIHOOD INTRODUCTION DATE WILL BE 

wet: Fair 


TARGET CLOCK SPEED: 120 MHz 


ESTIMATED PERFORMANCE: 176 to 203 

3PECint92 


FABRICATION RROCESS/FEATU RE SIZE: 

CMOS five-layer metal/0.6-micron 


TECHNOLOGICAL ADVANTAGES: 

Performance Is estimated to be 
equal to or better than that of the 
Pentium-150, with a 50 percent 
smaller die than the original 
6x86-100. 


TECHNOLOGICAL DISADVANTAGES: Die 

size is still relatively large compared 
to that of the latest Pentiums, 


primary market: Mainstream PCs. 


where to find: Cyrix, Richardson, 
TX, (214) 968-8388; fax (214) 
699-9857; http://www,cynx.com. 


Cyrix 

Next generation: Mlrx 

DOSSIER: Cyrix’s first Ml chip, the 6x86-100, is crippled by a monstrously large 
die that’s difficult and expensive to manufacture. The Mlrx (a code name) ad¬ 
dresses that problem by using five layers of metal instead of three on the same 
0.6-micron process, which reduces the die from 394 square millimeters to ap¬ 
proximately 225 mm 2 . This also allows Cyrix to boost the internal clock speed to 
120 MHz/ 

Cyrix is ramping up production of both the 6x86-100 and the Mlrx-120 late this 
year, but don' t expect to see high volumes of either chip until 1996. In fact, no¬ 
body will be surprised if the large-die 6x86-100 never attains high volumes; it’s 
so costly it will probably be discontinued after a relatively short product life. 

In the first quarter of 1996, Cyrix plans to optically shrink the 6x86 to a 0.5- 
micron, five-layer-metal process that will reduce production costs still further 
and increase the clock speed to 133 MHz, That version should match or exceed 
the performance of a 167-MHz Pentium. In the third or fourth quarter of 1996, 
Cyrix promises that 
the 6x86 will reach 
150 MHz. The esti¬ 
mated performance 
would exceed that 
of a 180-MHz Pen¬ 
tium, 

If Cyrix is able 
to meet these goals, 
the company will 
likely sell all the 
CPUs it can make. 

Clock for clock, the 
6x86 beats the Pen¬ 
tium and is com¬ 
petitive with In¬ 
tel's P6. Indeed, the 
6x86 should easily 
outperform the P6 
when running the 
16-bit and mixed 
J 6-/32-bit code that 
dominates the PC 
market today. 

Meanwhile, Cy¬ 
rix isn’t ignoring entry-level PCs. Although the company is phasing out 486 pro¬ 
duction late this year, it’s filling the gap with the 5x86. a hybrid design that 
adopts some of the 6x86’s features in a chip that’s initially pin-compatible with 
32-bit 486 sockets (see “New 486 Chips Deliver Inexpensive Power,” September 
BYTE). The low-power 5x86 is also ideal for notebook computers. 

Although Cyrix has had trouble getting the 6x86 into production, die compa¬ 
ny now r appears well-positioned to take advantage of the explosive growth in 
the PC market. The P6's poor performance with 16-bit code is a lucky break for 
Cyrix, because the 6x86 will be a belter choice for the millions of people using 
Windows 3.1 and Windows 95, 


The Mlrx Foundation 



The Mint will shrink Qyrix’s 6x86 design down to a more 
manageable die she. 
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NEXT YOU’ll mOBABlY 


WRMT US TO aiMIHRIE 


DEATH AND 




- 




CALL ANYWHERE. TALK FOREUER. NEVER MY LONG DISTANCE. 


Until now, paying for long distance service was as certain as death and taxes. But with DIGIPHONE and 
DIGIPHONE DELUXE, you can talk nationally and internationally and never pay a cent for long distance, 
DIGIPHONE is the only complete full-duplex voice software system that lets you use your PC and your Internet 
connection just like a telephone. Local access gets you long distance. DIGIPHONE gets you talking. 
We've got somebody working on the eternal life deal, but the IRS is gonna be tough. 


For the facts, try us at http://wuuiAi.ikon.com/digiphone or visit your nearest retailer. 

THIRD PLANET PUBLISHING. INC. 17770 PRESTON ROAD DALLAS, TX 75252 A SUBSIDIARY OF CAMELOT CORPORATION (NASDAQ Symbol CAMU 


DIGIPHONE GIVES YOU BASIC PHONE SOFTWARE FOR THE INTERNET. DIGIPHONE DELUXE HAS EVERYTHING BUT THE KITCHEN SINK. 
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TARGET CLOCK SPEED: 75 MHz 

I _ 

ESTIMATED PERFORMANCE: 109 to 115 

SPECint92 

— --- 

FABRICATION PROCESS/FEATURE SIZE: 

CMOS three-layer metal/0.35-micron 

_ 

TECHNOLOGICAL ADVANTAGES: 

Four-way superscalar microarchitec¬ 
ture; decoupled RISC-like core; spec¬ 
ulative, out-of-order execution. 

■ - ' . - ■ ■ ■ - ■ — - 

TECHNOLOGICAL DISADVANTAGES: 

Clock speeds are falling short of ini¬ 
tial targets; lengthy compatibility 
testing has delayed introduction. 

primary market: Mainstream 
desktop PCs. 

WHERE TO FIND: 

AMD, Austin, TX, (800) 222-9323 or 
(408) 749-5703; http://www 
.amd.com. 
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AMD 

Next generation: K5 

DOSSIER: AMD’s reputation is riding heavily on the K5, the company’s first x86 
processor to break free of Intel’s designs. The birth of the K5, however, has not 
been without labor pains. 

Originally, AMD planned to ship the K5 in volume this year at clock speeds 
ranging from 100 to 120 MHz. Instead, only a few thousand K5 chips will trick¬ 
le out of AMD’s foundries in the fourth quarter, and they will be clocked at a con¬ 
servative 75 MHz. 

What happened? AMD apparently underestimated how long it would take to 
verify the K5 (especially after the public furor over the Pentium bug), and the com¬ 
pany was overoptimistic about the K5’s initial silicon. Missed deadlines and 
slower clock speeds resulted. 

But AMD is working hard to catch up. Few, if any, of the K5 chips manufac¬ 
tured this year on AMD’s 0.5-micron process will show up in commercially 
available systems. In the first quarter of 1996, AMD plans to move the K5 onto 
its new 0.35-micron process technology, which was developed in partnership 
with HP and is centered in AMD’s brand-new Fab 25 in Austin, Texas. That 
will shrink the K5’s 4.2-million-transistor die to about 167 mm 2 and allow sig¬ 
nificantly higher yields. It will also permit faster clock speeds. 

AMD says its production will ramp up rapidly in 1996, enough for it to ship 
more than 5 million K5s by the end of next year. According to AMD, clock 
speeds will rise to 90 or 1 (X) MHz in the first quarter and go beyond 100 MHz af¬ 
ter that. AMD hasn’t released official SPEC numbers or allowed independent 
benchmarking, but based on the claim that the K5 is 30 percent faster than a 
Pentium at the same clock speed, we estimate the performance of a 75-MHz K5 
at 109 to 115 SPECint92. That should scale to about 150 SPECint92 at 100 MHz. 

Even if AMD succeeds in meeting these goals, the K5 will trail high-end Pen¬ 
tiums in raw performance—and then there’s the P6. AMD’s answer to Intel’s sixth- 
generation CPU is supposed to be the K6, but that’s highly unlikely to happen 
before 1997. Nevertheless, 

AMD should have no trou¬ 
ble selling all the chips that 
it can make next year. In 
addition, the company is 
putting itself into a better 
position for the future; it 
recently purchased a sec¬ 
ond Quicktum simulator to 
accelerate its compatibility 
testing. 

Meanwhile, AMD will 
keep its foundries busy by 
cranking out 486 chips for 
a declining but worthwhile 
market. Worldwide 486 shipments are expected to drop from 35 million this 
year to 20 million in 1996, and AMD hopes to ship most of those. AMD’s souped- 
up 486 chips, clocked at 120 and 133 MHz, will compete with low-end Pen¬ 
tiums in entry-level PCs (see “New 486 Chips Deliver Inexpensive Power,” Sep¬ 
tember BYTE). However, the pressure is on AMD to ramp up the K5, because the 
486 is quickly dropping off the map. 



A look at the AMD K5 r s superscalar architecture. 



























Because we are the only online service that offers full internet access, easy-to-use email and unsurpassed content, we have 
become a vital connection between people and their dreams. And right now, you can have 10 free hours to fly anywhere 
you’d like on this powerful service. Visit over 3000 sites. Sit in on countless forums. Surf the Net. Whatever you want to 
do, you can do it free for ten hours your first month. After that, a CompuServe membership is yours for only $9.95 a month; 
and only $2.95 an hour after 5 free hours of access every month. So give your dreams wings. Give them CompuServe. 
For a free membership kit, mail the reply card or call 1-800-487-4838. COITIpuSCrVG 


©1995 CompuServe Incorporated, an H&R Block Company 
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current status: Design stage 

LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Fair 

TARGET CLOCK SPEED: Unknown 

ESTIMATED PERFORMANCE: Unknown; 
probably comparable to that of the 
Intel P6. 

FABRICATION PROCESS/FEATURE SIZE: 

CMOS/0.35- or 0.25-micron 

TECHNOLOGICAL ADVANTAGES: The 

Nx686 will enhance the decoupled 
RISC-like microarchitecture first in¬ 
troduced in the Nx586 while retain¬ 
ing the Nx586’s high-speed dedi¬ 
cated cache interface. 

TECHNOLOGICAL DISADVANTAGES: The 

Nx686 could reveal the future limits 
of increased parallelism in a decou¬ 
pled core. 

primary market: Mainstream desk¬ 
top PCs. 

whereto find: NexGen, Inc., Milpi¬ 
tas, CA, (800) 863-9436 or (408) 
435-0202; http://www.nexgen.com. 


NexGen 

Next generation: Nx686 

DOSSIER: Little is known about the Nx686, because the chip hasn’t been announced 
yet and NexGen doesn’t want to lip its hand to rivals AMD, Cyrix, and Intel. 
However, NexGen has stated that the Nx686 will match the performance of Intel’s 
P6 and build on the microarchitecture introduced by the Nx586 in 1994. 

That microarchitecture, dubbed RISC86 by NexGen, was the first of its kind to 
appear in an x86 processor. Similar microarchitectures have since been adopted 
by Intel’s P6 and AMD’s K5. The basic idea is to convert the troublesome CISC 
instructions of x86 software into RISC-like operations that execute in parallel with¬ 
in a RISC-like processor core. This approach, known as a decoupled microar¬ 
chitecture, allows a CISC processor to take advantage of RISC’s architectural in¬ 
novations and be backward-compatibile with existing x86 software. 

The Nx686 will advance this philosophy to the next logical level. Currently, the 
Nx586 has three execution units, a three-way superscalar core, and the ability to 
decode only one x86 instruction per clock. That opens up several opportunities for 
improvement. The Nx686 

A Hint of Things to Come? 
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will probably have at 
least five execution units, 
four execution pipelines, 
and multiple decoders ca¬ 
pable of handling two or 
more x86 instructions per 
clock. To cope with the 
increased complexity of 
this design, the Nx686 
will likely add more re¬ 
name registers and in¬ 
struction queues. 

One thing that won’t 
change is the integrated 
cache controller and high¬ 
speed cache interface. 

The Nx686, like its pre¬ 
decessor, will talk to its 
secondary cache over a 
dedicated I/O bus that 
runs at the full speed of 
the processor core. Intel 
adopted this feature in the 
P6 and went even further 
by including a 256-KB 
static RAM (SRAM) cache 
in a multichip package. 

NexGen says it’s considering this option because its foundry partner, IBM Mi¬ 
croelectronics, is good at making SRAM and multichip modules (MCMs). 

An example of IBM’s MCM technology can be seen in a new version of the 
Nx586 that’s scheduled to ship this quarter and includes both a CPU and an FPU 
die in an MCM. At the same time, a relayout and a process shrink to 0.35 micron 
have made it possible for NexGen to dramatically reduce the size of the CPU die 
to less than 118 mm 2 —the smallest in its class. 




Data cache 


BIU = branch interface unit 

The earlier-generation Nx586 architecture, shown here, will 
probably be extended in the Nx686. 
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Budget-pleasing prices 


JUNE 1995 


BEST VALUE 


V.34 EXTERNAL 


MODEM 


If you love PCs but hate the high price tags on top 
peripherals, MaxTech is for you. Unmatched quality. Eye¬ 
popping price-value features. Economy and great perfor¬ 
mance on moderns, notebooks, networking products, 
monitors — everything you need lo power up on-line. 
MaxTech award winning products deliver Lhe very best of 
what you want at prices you can afford. 


As one of the world's largesL OEMs, MaxTech has been 
part of many of the best-selling PC brands for over 17 
years. OEM manufacturers know MaxTech delivers 
reliable, high quality and affordable products. Now 
you know it too* Look for the full line of MaxTech 
personal computing products at your favorite com¬ 
puter store now 



The MaxTech family of products has something for 
every PC lover. Voice fax and DSVD modems with speeds 
up to 28.8 Kbps, FCMC1A cards, the exclusive MaxTech 
Yesbook™ modular notebook computer, a full line of eth- 
ernet products including HUBs, NIC cards and trans¬ 
ceivers, and color monitors from 9" to 2T r r The list goes 
on, Lhe prices stay low and MaxTech quality shines 
through on every purchase you make, 

© 19U5 MaxTech Corp. AH brand names are lhe property of their respective holders. 


For more information call 


infi 

-9F 


1-800-9FOR-MAA 



YOUR CVC CONNECTION 

Manufacturer of award winning products since 1978 

Modems ■ Monitors * Motherboards 
Notebooks ■ Networking products 
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current status: Sampling in first 
quarter of 1996 


LIKELIHOOD INTRODUCTION DATE WILL BE 

met: Unknown 

target clock speed: Over 300 MHz 

ESTIMATED PERFORMANCE: 

500 SPECint92; 700 SPECfp92 

FABRICATION PROCESS/FEATURE SIZE: 

CM0S/0.35-micron 


TECHNOLOGICAL ADVANTAGES: 

The Alpha 21164A retains the mi¬ 
croarchitecture of the 21164, a four¬ 
way superscalar design with ex¬ 
tremely simple, stripped-down data 
paths that allow it to be clocked 
faster than other vendors' chips. 

TECHNOLOGICAL DISADVANTAGES: 

At around $3000, the Alpha 21164 
is the most expensive RISC chip on 
the market, and the 21164A is likely 
to retain this distinction. The latest 
version depends more on compiler 
quality to achieve maximum through¬ 
put than some competitors. For opti¬ 
mum throughput, the chip must clus¬ 
ter instructions into groups of four 
that execute together, and this task 
is left entirely to the compiler. 

primary market: Scientific and engi¬ 
neering workstations and high-end 
Windows NT and Unix servers. 

WHERE TO FIND: Digital Equipment, Hud¬ 
son, MA, (800) 332-2717 or (508) 568- 
6868; semiconductor@digital.com. 


Inside the World’s Fastest RISC CPU 


Digital Equipment 

Next generation: Alpha 21164A 

DOSSIER: The Alpha adheres more closely to the RISC philosophy than its com¬ 
petitors by stripping away every ounce of fat from the hardware and instruction 
set in favor of the fastest possible data path. Alpha designers believe that a faster 
clock will buy you what other chips achieve through fancy hardware. The prin¬ 
ciple appears to work: The 21164 was the fastest single-chip microprocessor in 
the world when it was launched in 1995, with 
three limes the integer performance of a Pen¬ 
tium/ 100 and faster FPU performance than 
Mips* R8000 supercomputer chip set. The 
next-generation 21164A’s layout has not 
changed, but the chip will apply a process 
shrink and compiler enhancements to deliv¬ 
er even more SPECmarks. 

The 21164 family eschews out-of-order 
execution, relying instead on smart compilers 
that can sequence code to minimize pipeline 
stalls. At 9.3 million transistors, these chips 
have the largest transistor budget of any CPUs 
made so far, but most of them are used for 
cache-memory cells. The 21164 design has 
relatively small (8-KB) direct-mapped pri¬ 
mary caches, but it’s the first CPU to place a 
large (96-KB) secondary cache actually on- 
chip for minimum latency. Intel’s P6 has its 
secondary cache in the same package, but 
not on the same silicon slice. 

The 21164 family has four execution units 
(two integer and two floating-point) and can 
issue two instructions of each kind per cy¬ 
cle. It has a four-stage instruction pipeline 
that feeds into separate integer, floating-point, 
and memory-execution pipelines. Compared 
to other next-generation RISC chips, the 
21164 has pipelines that are relatively deep 
and simple, for high clock speeds. 

The instruction pipeline doesn’t do any 
complex checking for data dependencies or 
issue any instructions out of order. If the cur¬ 
rent four instructions cannot all be issued into 
different execution units, the instruction pipe¬ 
line stalls until they can. Unlike its compet¬ 
itors, the 21164 doesn't use register renaming; 
instead, it updates architectural registers di¬ 
rectly once a result has reached the final 

writeback stage of the pipeline. To avoid delaying any dependent instructions, the 
chip has extensive register-bypass routes so that shared operands are available well 
before the write-back stage. 

Digital intends to push the Alpha for NT servers rather than for the more tradi¬ 
tional Unix. Coupled with keener pricing, this could become a winning strategy. 



The 21164A improves upon the 
existing Alpha design with a process 
shrink and a better compiler. 
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YOU’D SMIf TOO IF YOU JUST CUT YOUR 

NETWORK PRINTER COSTS IN HALF. 



Kyocera offers a broad range 
of “cartridge-free" printers: 


" 300 and 600 dpi 
•4,10 and 18 ppm 
* Internal NIC 




• Multi protocol support 

• Modular paper-handling 

• Duplexing 

• Energy Star compliant 

• Small footprint 


INTRODUCING THE NEXT GENERATION 
OF “CARTRIDGE-FREE” PRINTERS 
FROM KYOCERA. 

They're incredibly fast Advanced. And reliable. 
So how come they cost 50% less to operate 
than HP®and Lexmark" printers? 

Because the largest printer expense isn't the 
cost of the printer — but the cost of all those 
expensive toner cartridges you have to buy. 

Kyocera® printers are the first — 
and only — laser printers with 
long-life imaging components, so 
have to replace expensive cartridges. 

“CARTRIDGE-FREE” TECHNOLOGY 
REDUCES PRINTING COSTS BY 50%. 

Over time, the savings can be enormous. 

One printer alone could save you $3,700* the 


first year. Depending on your network, your 
savings could be hundreds of thousands, even 
millions of dollars. 

That’s not all you’ll save with Kyocera. Our 
modular paper-handling options give you the 
flexibility to upgrade over time, as you need it. 
You’ll even save space with our extra small 
footprint. So why pay more for the 
same speed, performance and 
reliability? 

CALL 1-800-232-6797 FOR A FREE 
DEMO: “HOW TO CUT YOUR PRINTER 
COSTS:’ASK FOR DEPT. 1015. 

Every Kyocera printer is backed by a 5 billion- 
dollar company that’s world-renowned for 
service, support and leading-edge technology. 
Call today. And soon you’ll be smiling, too. 



you never 
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‘Based on duty cycle of 20,000 pages per month at list prices. Allow 4 weeks delivery for the demo disk. © 1995 Kyocera Electronics. Inc Kyocera is a registered trademark of Kyocera Corporation 
Energy Star does not represent EPA endorsements of any product or service. All other product or service names mentioned herein may be trademarks or registered trademarks of their respective owners. 




























STATE OF THE ART 


CPU Scorecards 






current status: Sampling 

LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Good 


TARGET CLOCK SPEED: 200 MHz 


ESTIMATED PERFORMANCE: 

300 SPECint92; 600 SPECfp92 


FABRICATION PROCESS/FEATURE SIZE: 

CMOS/0.35-micron 


TECHNOLOGICAL ADVANTAGES: 

The 64-bit R10000 has five function¬ 
al pipelines, so it can potentially ex¬ 
ecute up to five instructions in any 
given cycle. With two double-preci¬ 
sion FPUs, the R10000 is optimized 
for high floating-point performance. 

TECHNOLOGICAL DISADVANTAGES: 

For best performance, the off-chip 
secondary cache needs to be built 
from expensive SRAM. 

primary market: Graphics worksta¬ 
tions, symmetric multiprocessing 
(SMP) servers, and supercomputers. 

where to find: Mips, Mountain View, 
CA, (415) 933-6477; fax (800) 446- 
6477; http://www.mips.com. 














Next generation: R10000 



SicbiH»v 
Cache Control 


Instruction 

Cache 


Instr. 

Fetch 

Address 


Clocks 


Integer 

Queue 


Floating 

Point 

Multiplier 


■loatlng Point 
Queuo 


Rooting Point 
Data Path 


DOSSIER: The R10000 inherits its superscalar design from the R8000, which was 
created for the scientific supcrcomputing market. But the R10000 is intended 
for more mainstream applications. The R 10000’s adoption of dynamic instruction 
scheduling, which reduces the need to recompile software that’s written for old- 
er-generation processors, is of particular benefit to Mips partner Silicon Graph¬ 
ics, which has a back-catalog of large and complex graphics applications. 

The R10000 is the first single-chip superscalar processor from Mips. It features 
dynamic branch prediction to minimize pipeline stalls, with up to four levels of 
speculative execution, using register renaming to ensure that no results are com¬ 
mitted to the real registers until the branch is resolved. The chip maintains a 
“shadow map” of its rename register mappings. In the event of a mispredicted 
branch, it just restores this map rather than having to clear registers and flush 
buffers, which reduces the penalty to one cycle. 

The R10000 also features a radical out-of-order execution scheme. Instruc¬ 
tions remain in program order through the first three pipeline stages, but follow¬ 
ing that they divert into one of three queues (which wait on the integer ALUs, the 
FPUs, or the load/store unit). These queues get served in whatever order that 
their resources become free. 

Program order is eventual¬ 
ly restored by always “gradu¬ 
ating” (which is Mips jargon 
for retiring) the oldest instruc¬ 
tion first. This also ensures 
precise exception reporting. 

This hardware-assisted in¬ 
struction reordering offers a 
great advantage to end users, 
because code that’s written for 
Mips’s older, scalar CPUs 
(e.g., the R4000) will gain al¬ 
most the entire speed benefit 
without needing to be recom¬ 
piled. 

Although it has the poten¬ 
tial to issue five execution in¬ 
structions per cycle, the Mips 
RIOOOO can fetch and retire 
only four; a fifth cannot com¬ 
plete on the same cycle. Nev¬ 
ertheless, this excess of dis¬ 
patch bandwidth offers more 
flexible opportunities for in¬ 
struction scheduling, which means that the RIOOOO can complete four instructions 
per cycle for more of the time. 

One of the twin double-precision FPUs handles addition; the other processes 
multiply/divide and square-root functions. The latter is further split into two sub¬ 
units that can execute a division operation and a square-root operation in paral¬ 
lel. An on-chip processor-bus interface permits up to four Rl(XXX)s to be clustered 
in a multiprocessor configuration without requiring any glue logic. 


Twin FPUs in the RIOOOO processor mean exceptional 
SPECfp92 speeds. 
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COMPUTEX TAIPEI 


June 6-10,1996 


The 16th Taipei International 
Computer Show • 





COMPUTEX TAIPEI is your gateway to 
computing success. The show is a door 
opening onto a world of industry inno¬ 
vation, and an excellent opportunity to 
see the absolute best of PC equipment 
and Taiwan’s leaping multi-media 
industry. COMPUTEX TAIPEI is also 
never short on information, featuring a 
huge range of seminars and speeches 
on the latest industry trends. So it’s 



INGENIOUSLY PR 


simple. If you want to profit in the IT 
business this year, COMPUTEX 


TAIPEI will give you the edge you 
need—the cutting-edge. Come and see 
the ingenious products of Taiwan, 


Circle 67 on Inquiry Card. 


Organizer: 

China External Trade Development Council 

5 Hsiriyl Rd. Sec. 5, Taipei. Taiwan, R.Q.C. 
Tel; 886-2-725-1 111, Fax: 886-2-725-1314 

Venue; 

Taipei World Trade Center Exhibition Hall 

rrwm 


Sponsor; 

Taipei World Trade Center 


For mure, exhibition information . please contort 
the organizer. 


INGENIOUSLY CONCEIVED 


INGENIOUSLY TAIWAN 












STATE OF THE ART 


CPU Scorecards 


CURRENT STATUS: Design 

LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Excellent 

TARGET CLOCK SPEED: 250 to 300 MHz 
ESTIMATED PERFORMANCE: 

350 to 420 SPECint92; 550 to 660 
SPECfp92 

FABRICATION PROCESS/FEATURE SIZE: 

Five-layer-metal CMOS/0.3-micron 

TECHNOLOGICAL ADVANTAGES: 

The UltraSparc-ll is a 64-bit, four-way 
superscalar CPU that Sun optimized 
for multimedia and networking appli¬ 
cations rather than for outright CPU 
performance. 


TECHNOLOGICAL DISADVANTAGES: 

The lack of hardware assistance for 
instruction reordering places a pre¬ 
mium on compiler quality and re¬ 
quires companies to recompile older 
software to reap the benefits of the 
UltraSparc’s enhancements. 


PRIMARY MARKET: 

Multimedia workstations. 


where to find: Sun Microsystems, 
Sunnyvale, CA, (800) 681-8845 or 
(408) 774-8119; http://www.sun 
.com/sparc/Net. Engi ne. 


Sun Microsystems 

Next generation: UltraSparc-ll 

DOSSIER: An early adopter of RISC technology. Sun specified SPARC in 1988 as 
a scalable, "future-proof” architecture. However, by 1993, the SuperSparc im¬ 
plementation had begun to lag badly behind its competitors. 

The UltraSparc, the fourth SPARC generation, will make up much of that lost 
ground. It contains no less than nine execution units: two integer ALUs, five 
FPUs (two for floating-point addition, two for floating-point multiplication, and 
one for floating-point division/square roots), a branch-processing unit, and a 
load/store unit. The UltraSparc has dynamic branch prediction integrated into 
its primary instruction cache and speculatively executes predicted branches, but 
it cannot issue instructions out of order. It relies on optimizing compilers to order 
them well. 

The SPARC architecture has always offered register windows , eight overlap¬ 
ping banks of 24 duplicate registers that can preserve the processor state during 
context switches instead of doing an expensive write to memory. Compiler writ¬ 
ers have often found these windows insufficient, so the UltraSparc adds an extra 
mechanism whereby a fresh window of eight registers becomes available every 
time an interrupt, memory management unit (MMU), or other trap occurs. This 
should greatly speed up the handling of multithreaded code. 

To get high sustained system bandwidth, the UltraSparc uses a hierarchy of 
decoupled buses. The memory bus is 128 bits wide and runs at full processor 
speed. This connects via buffer chips to a 128-bit system bus that runs at half, one- 
third, or one-fourth the core speed. 

At the slowest level, the SBus is used 
for I/O to low-cost peripherals. 

Sun implements this scheme at 
the hardware level by a crossbar 
switch chip, which is part of the sup¬ 
port chip set. This chip can isolate 
the memory bus from the I/O bus 
so that instead of stalling during 
memory reads, the CPU continues 
writing to graphics or other I/O de¬ 
vices. The effect of this scheme is 
high overall bus utilization and sus¬ 
tainable 1.3-GBps throughput. 

The UltraSparc-II uses the Visu¬ 
al Instruction Set (VIS), which in¬ 
cludes 30 instructions for handling 
multimedia, graphics, imaging, and 
other integer-oriented algorithms. 

VIS instructions include addition, 
subtraction, and multiplication op¬ 
erations, which allow up to eight integer byte-wise or halfword-wise operations 
to be performed in parallel with a load or store operation and a branch in a single 
clock cycle. 

This approach can be used to improve video performance. For example, for al¬ 
pha blending (i.e., superimposing one image on top of another with a translucent 
top image), VIS includes instructions specifically designed to multiply the alpha 
value by the pixel values, a process that can take many floating-point operations. 



Sun Microsystems' UltraSparc offers nine 
execution units. 
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If libu’re Buying A Modem At Present, 
Get One With A Future. 



Why put off buying the new standard in PCMCIA 
(PC Card) modems for tomorrow if you can enjoy its 
advantages today? 


The new standard: Our 28.8 with the XJACK* Connector 



In the PCMCIA slot, XJACK*pops out for use and back in for travel. 


The Megahertz 28.8 modem lets you establish 
high-speed, dial-up Internet and on-line service 
connections right now. Which means faster downloads 
and lower phone bills. 

And connecting couldn’t be easier. Our built-in 
XJACK® connector pops out for standard RJ-11 phone 
cord connections, giving you one less cable to carry or 
lose. Independent tests have also proven it the most 


durable PC Card connector around. Plus, intelligent 
installation, with plug-and-play support, gets users up 
and running fast. 

Our focus on mobile users’ needs has made 
Megahertz the PC Card modem leader. It’s helped us 
eliminate notebook compatibility problems and simplify 
upgrades with Flash DSP and Flash ROM. 

The Megahertz Digital Line Guard feature 
protects the modem from damage caused by accidental 
connections to higher-voltage PBX or digital lines. 

And adherence to the V.34 industry standard ensures 
improved performance, compatibility and reliable, 
high-speed connections. 

So don’t just buy a modem that solves your needs 
now. Buy the modem with the future built in. The 
28.8Kbps, V.34 modem from Megahertz. 


For details, call 1-800-LINKING, ext. 4324, or visit 
our web page at http://www.xmission.com/~mhz 


Ethernet'Modem 
with XJACK * 



Cellular Modem 

m 

28.8 with XJACK • 



Ethernet with XJACK* 



Megahertz offers 
a complete line, of 
industry-leading mobile 
connectivity solutions. 



Designed for 



Microsoft * 

Windows # 95 



The XJACK connector is U S. Patent Nos. 5,183,404.5.336,099 and 5,338,210, property of Megahertz Corporation. ©1995 Megahertz Corporation. Megahertz, the Megahertz logo. XJACK and Linking Your Worlds are ail registered trademarks of 
Megahertz Corporation Megahertz is a wholly owned subsidiary of U.S. Robotics Corporation. Megahertz is licensed by Spectrum Cellular Corporation All other product names are trademarks or registered trademarks ot their respective holders 
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STATE OF THE ART 


CPU Scorecards 





CURRENT STATUS: Sampling 

LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Good 

TARCET CLOCK SPEED: 200 MHz 
ESTIMATED PERFORMANCE: 

Greater than 360 SPECint92; 
greater than 550 SPECfp92 

FABRICATION PROCESS/FEATURE SIZE: 

CMOS/0.5-micron 

TECHNOLOGICAL ADVANTAGES: HP is the 

only RISC vendor to leave its primary 
instruction and data caches off-chip, 
where they can be made to be sever¬ 
al megabytes in size. (RISC cores 
designed solely for maximum pro¬ 
cessing speed often perform badly 
on data sets that are too big to fit in 
the cache.) 

TECHNOLOGICAL DISADVANTAGES: The 

off-chip caches run at full CPU speed 
and so need to be created with ultra¬ 
fast SRAM, which makes them ex¬ 
pensive to build. 

primary market: Commercial data 
processing; engineering and scien¬ 
tific workstations. 

where to find: Hewlett-Packard, Cu¬ 
pertino, CA, (408) 447-4747; fax 
(408) 447-7983. 


Hewlett-Packard 

Next generation: PA-8000 

DOSSIER: Hewlett-Packard was an early entrant into the RISC market, launching 
its first 32-bit PA-RISC processor in 1986. Practically all PA-RISC chips go into 
HP's 90(X) series workstations. HP shipped enough of these machines from 1991 
to 1993 (prior to the introduction of PowerPC systems) to make PA-RISCs the 
biggest-selling RISC chips in dollar volume. 

HP set up the Precision RISC Organization (PRO) to promote the use of its chips 
by other manufacturers. Then, in 1994, HP dropped the bombshell that it was 
teaming up with Intel to create a new architecture. This throws doubt on the fu¬ 
ture of the PRO. 

The PA-8000 is a 64-bit, four-way superscalar design with a radical out-of- 
order execution scheme. The chip has 10 function units: two integer ALUs, two 
integer shift/merge units, two floating-point multiply/accumulate (MAC) units, two 
floating-point divide/square-root units, and two Ioad/store units. The MAC units 
have a three-cycle latency and are fully pipelined for single-precision processing 
to deliver up to 4 FLOPS per cycle. The divide units have 17-cycle latency and are 
not pipelined, but they can be run concurrently with the MACs. 

The PA-8000 uses a 56-instruction-deep instruction reorder buffer (1RB), 
which looks ahead to the next 56 instructions in the stream to find four that can 
execute in parallel. The IRB actually consists of two 28-slot buffers: The ALU 
buffer holds instructions for the integer unit and FPU, and the memory buffer holds 
load/store instructions. 

Once an instruction has been stored into an IRB slot, the hardware watches all 
instructions being dispatched to the function units to see whether any of them sup¬ 
plies one of the operands for the in¬ 
struction in the slot. The instruction 
in the slot runs only after the last in¬ 
struction for which it is waiting has 
been dispatched. Each of the IRB's 
two buffers can dispatch two in¬ 
structions per cycle, and in all cases 
it's the oldest instruction in the buffer 
that gets issued. Since the PA-8000 
uses register renaming and retires in¬ 
structions from the IRB in program 
order, it maintains a precise excep¬ 
tion model. 

HP designed the PA-8000 espe¬ 
cially for commercial data process¬ 
ing and complex computational ap¬ 
plications, such as genetic engineering, 
where data sets tend to be too big 
to fit into any conceivable on-chip 
cache. Thus, the PA-8000 employs external primary data and instruction caches. 
The slots in a third 28-slot buffer, called the address-reorder buffer (ARB), are as¬ 
sociated one-to-one with the slots of the IRB's memory buffer. The ARB keeps 
the virtual and physical addresses of all dispatched load/store instructions. In ad¬ 
dition, the ARB permits loads and stores to execute out of order while maintain¬ 
ing coherency, and it effectively hides the long latency associated with the ad¬ 
dressing of off-chip caches. 
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Off-chip instruction and data caches make 
HP’s design unique. 
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Finding a single source for all your 
mass storage needs, from WORM to 
multifunction, is definitely a big 
advantage. With this in mind, one 
name continues to rise to the top: 
Panasonic. Panasonic offers both the 
security of true WORM and the 
flexibility' of 
multi¬ 
function in 
its wide 
range of 
optical 
drives and 
jukeboxes. 

Here’s a 
quick look at 
just a few of 
Panasonic’s 
offerings: 


WORM. 

The 

Panasonic 
LF-S300A 5 1/4” WORM Optical 
Disk Drive. Ideal for backup/archival, 
CAD/CAM and image storage. Iris 
large capacity (1.4 GB) and small size 
makes it an excellent choice if you’re 
starved for space. Phase Change media 
makes it highly reliable and secure. 


Mulli-funclion, 

Panasonic I.F-73QQA/IF-7304. 
The best of both WORM and re¬ 
writable capability in a single drive. 
High capacity 7 (1,5 GB) and fast read 
and write times, aide' 

Panasonic’s Phase 
Change technology, 
provides low cost 
storage for many 
data, imaging 
and CAD/CAM 
applications. 

Multi-function 
Aulochangers. 

Panasonic offers a 
full range of 
solutions for near 


- 






on-line data storage and retrieval. A 28 
platter 42 GB single drive, 24 platter 
36 GB dual drive, 50 platter 75 GB 
dual drive and a 300 platter 450 GB 
multi-drive jukebox. 

All four models offer major advantages, 
(1) Increased 
storage capacity 
and quick and 
easy access to 
data. (2) 
Compact size. 
(3) Their 
ability to 
utilize cidler 
Rewritable or 
Write Once 
(WORM) 
media for 
increased 
flexibility. 

PowerDrive 

Keep vour eye open for PowerDrive, 
Panasonic’s new' “2-in-i* drive. PD 
combines optical disk storage tech¬ 
nology with the added convenience 
of a 4X speed CD-ROM player. 

In Ok high capacity' storage arena, 
Panasonic has definitely come out 
swinging. And with their huge 
selection of optical disk drives and 
jukeboxes in every imaginable capacity, j 
they are definitely a contender to be 
reckoned with. 

’ 


Good Thing 
He Didn't 
Shorn The 
Entire Line. 


No one has more 
optical disk drives 
for all your high 
capacity network 
storage needs than 
Panasonic. And because 
we have everything from 
optical disk drives and 
Jukeboxes to media 
and Interface kits, only 
Panasonic is your single 
source solution 

Panasonic has drives 
and jukeboxes In 
every capacity to fit 
all your storage needs, And at only 12 cents per 
megabyte you won’t find storage that’s more 
competitively priced. 

In addition, Panasonic is the only company that 
offers the flexibility and security of both true 
WORM and multi-function 5 1 /4” drives. 

We also have complete interface kits for PC, 

Apple and UNIX workstations. 

Pius, Panasonic offers a toll free technical 
support line and a Fast Fax service for detailed 
answers to all your technical questions. 

Panasonic Optical Disk Drives, Breaking new 

ground 
In high 
capacity 
storage, 

For more 
Information 
call 1-800- 


742-8086, 


DEVICE DRIVER 
SUPPORT 

OPERATING SYSTEM 

Panasonic I DOS, Windows, Mac r Novell OS/2, SUN 

Corel 

DOS, Windows, Mac, Novell OS/2 

Optisys 

DOS, Windows, Sanyon, 3COM, Novell 

Ten X Technology 

AiX r NFS, TCP/IP, IPX, Network Envrr 

Software Architects 

Macintosh 

0TG 

WindowsNT 

IMAGING S, BACKUP 
SOFTWARE SUPPORT 

OPERATING SYSTEM 

FileMagic! 

Windows, Novell 

Optika 

Windows, Novell 

Paperclip 

Windows. Novell 

Cheyenne 'f 

Novell 

Palindrome 

Noveil 




















































STATE OF THE ART 


CPU Scorecards 



current status: Sampling 

LIKELIHOOD INTRODUCTION DATE WILL BE 
MET: Good 

TARGET CLOCK SPEED: 133 MHz 
ESTIMATED PERFORMANCE: 

225 SPECint92; 300 SPECfp92 

FABRICATION PROCESS/FEATURE SIZE: 

CM0S/0.5-micron 

TECHNOLOGICAL ADVANTAGES: The 620 

can software-switch between 64- 
and 32-bit modes. It can also switch 
between big-endian and little-endian 
modes; this will be useful for run¬ 
ning mixed OSes, as is envisioned in 
IBM's future plans. 

TECHNOLOGICAL DISADVANTAGES: The 

performance of the 620 lags behind 
that of other next-generation RISCs. 

primary market: Graphics worksta¬ 
tions, SMP servers, parallel super¬ 
computers, and Macintoshes. 

whereto find: For Motorola informa¬ 
tion: (800) 845-6686 or (512) 434- 
1502; http://www.mot.com 
.PowerPC/ or Motorola@Selectnet 
.BGA.com. For IBM information: 

(800) 769-3772. 


PowerPC Alliance 

Next generation: PowerPC620 

DOSSIER: The PowerPC620 is the first 64-bit implementation of the PowerPC ar¬ 
chitecture. With 64-bit registers and internal data paths, and 7 million transistors, 
the 620 uses a larger die than—and is almost twice as complex as—the Power¬ 
PC 604. The 620 is a four-way superscalar design with six execution units: three 
integer ALUs, an FPU, a load/store unit, and a branch unit. The latter performs 
four-level branch prediction and speculative execution using a register-renaming 
scheme. 

The microarchitecture of the 620's RISC core is similar to that of the 604. It dif¬ 
fers mainly in its wider registers and data paths, and it has more reservation sta¬ 
tions for speculative execution. Most of the overall performance enhancements 
come from a much-improved bus interface. There is now a 128-bit-wide memory 
interlace that can fetch two 64-bit longwords per bus access and a 40-bit address 
bus that can address 1 TB of physical memory. 

The bus interface offers integral support for a second-level cache of up to 128 
MB. which can run at 100, 50. 


620 Building Blocks 


or 25 percent of the CPU’s 
clock speed. This allows flex¬ 
ibility for the price of the 
memory parts used. The bus 
interface uses pipelined snoop 
responses, which reduce the 
latency due to bus snooping 
in SMP systems and improve 
throughput. 

The 620 has the same 16- 
entry reorder buffer as the 
604. which tracks instructions 
from dispatch to completion 
to facilitate out-of-order exe¬ 
cution. However, the 620 re¬ 
leases up to four rename buf¬ 
fers per cycle (compared to 
the 604's two), making them 
more available to other in¬ 
structions in the pipeline. As a 
result, the 620 needs only 16 
rename buffers, compared to 
the 604's 20. 

Nevertheless, the Power¬ 
PC’s challenge to Intel seems 
to have lost some of its mo¬ 
mentum. The alliance’s declared intention was to offer twice the price/perfor¬ 
mance value of a comparable Intel CPU. The 601 processor achieved this against 
the Pentium. Since then, however, Intel has been progressively narrowing the 
gap in terms of maximum integer performance. A 200-MHz 620 processor may 
appear in mid-1996, but a 200-MHz P6 will also arrive around then. While Mo¬ 
torola continues work on a fast 604+ chip, other RISC vendors, including Mips 
and HP, seem to be overtaking the PowerPC alliance in the absolute-perfor¬ 
mance stakes. 



The 620 is the PowerPC Alliance’s first 64-bit processor. 
It software-switches between 64- and 32-bit modes. 
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Dataproducts' Typhoon 8 is the 
ultimate desktop printer. With 
stunning, typeset-quality 1200 dpi 
resolution, full-bleed 11“ x 17" 
imaging, Adobe 
PostScript® Level 2, 

PCL 5 and now, free 
camera-ready faxing, 
the Typhoon 8 takes 
laser printing to 
incredible new heights. 


Leave your network printing 
problems behind. 

The Typhoon 8's patented Virtual 
Printer Technology (VPT lvt ) 

handles multiple 
protocols and 
provides 
custom settings 
for up to b4 
users on your 
network! 



So get up to speed. 

At $5,199, we’ve broken the price 
barrier to the next level of printing. 

Call today and ask about our 
free PostScript fax/modem offer 

1 - 800 - 980-0374 



Dataproducts 


Taking your printing needs by storm 


" ! 1995 Dataproducts Corporation. Dataproducts and Dataproducts with its associated logo mark are registered trademarks 
and Typhoon and VPT are trademarks of Dataproducts Corp. PostScript is a registered trademark of Adobe Systems Inc, 
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Why the 615 Matters 

Even though it’s not in the British Museum's collection, emulation is RISC’s Rosetta stone 


LINLEY GWENNAP 

S oftware is like water for a computer: Even the best hard¬ 
ware can't thrive without it. Intel-compatible PCs are 
awash in applications software, more than the platform can 
really use. Most RISC machines, however, can 
only sip slowly from the software spring. 

One of the most intriguing answers for ex¬ 
panding the RISC software base is IBM's secre¬ 
tive PowerPC 615 project. IBM only grudgingly 
admits the project even exists. Although techni¬ 
cal details are unavailable, reliable sources tell 
us this hybrid chip will natively run both Power¬ 
PC and x86 code. It is scheduled to ship in the 
second half of 1996. But the 615 has encoun¬ 
tered many delays due to the complexity involved, 
so its shipping date could slip further. (See the text 
box 44 We Build a 615" for details on how a first- 
generation 615 might be built. Also see the text 
box “Alternate Views of the 615" on page 200 for 
details on a Pentium-pin-oul design.) 

Several roadblocks stand in the way of com¬ 
pleting the 615. IBM has designed its own Blue 
Lightning 486, but certain restrictions in the Intel 
license would force IBM to design a clean-room 
x86 core for the 615. To properly execute x86 
code, the PowerPC’s memory management unit 
(MMU) and caches must be modified to cor¬ 
rectly handle x86 quirks, such as unaligned ac¬ 
cesses, segmentation, and self-modifying code. Fi¬ 
nally, the entire design must be tested and verified 
to properly execute two distinct instruction sets, 
a task that has never been achieved. 

If IBM executes this strategy well, it will have 
a chip that outruns the fastest Pentium chips when 
executing native-PowerPC code, while delivering 
strong Pentium-class performance on x86 appli¬ 
cations. The price premium to end users could 
be only $30 to $40 over the price of a traditional 
PowerPC system. Such a system could convince 
users of x86-based PCs to switch to the PowerPC 
because they could keep their old software and 
gradually ease over to new RISC applications. 

Better Software Could Win Out 

But not everyone is convinced that the 615 is the 
best approach. Software emulation is the most 
common tactic RISC vendors use for building a 
software base. The best example is the 68000 


emulator that Power Macs use to execute software written for 
older Macs. The emulator examines each 68000 instruction, de¬ 
codes it, and faithfully—if considerably more slowly—repli¬ 
cates the actions that would have occurred in a real 68000 CPU. 

Another option is the two-headed beast Apple sells: a system 
that has 486 and PowerPC chips in the same box. The cost of 


We Build a 615 

Our hypothetical design combines an x86 and a PowerPC 604 processor on 
one chip. By using the same package, the processors can share all external 
memory, support logic, the FPU, and even the on-chip cache to reduce costs. 

We chose a 486 core because it is less than one-third the size of the Pen¬ 
tium core. Even so, the 486 with necessary modifications would make the die 
size of this 615 about 20 percent larger than a standard 604 chip. The 486 
should be able to keep up with the clock speed of the 604; both could reach 
133 MHz in current 1C processes. At this speed, the combined chip would 
deliver roughly 75-MHz Pentium performance for x86 software and 150-MHz 
Pentium performance on native-PowerPC software. By the second half of 
1996 (when IBM’s 615 may debut), process advancements should allow both 
the 486 and 604 cores to reach as high as 180 MHz, giving a proportional 
increase in performance. 

The Pentium’s FPU is significantly faster than the 486’s. But our design 
leverages the fast PowerPC FPU to achieve results competitive with a Pen¬ 
tium’s, even with some 486-related overhead in the shared design. 

The 486 core natively executes x86 instructions. This approach is faster 
and simpler from a design standpoint than alternatives that involve decoding 
and converting x86 instructions into RISC instructions. For a first-generation 
device, we think it makes sense to use a simple x86 core rather than adding 
a bulky translation unit. Translating x86 code into the PowerPC’s RISC in¬ 
struction set is difficult and may require modifications to the PowerPC core 
to handle x86 condition codes and other features. 

Finally, a native-PowerPC OS would handle such things as the PC BIOS and 
core logic. DOS applications that directly access the hardware would have to 
be emulated, as in SoftWindows today. Performance would be mediocre for 
these types of programs. 

As we have designed it here, the 615 would cost about 30 percent more to 
build than a standard PowerPC 604. At current margins, this would be an 
additional $30 to $40. However, business considerations would probably en¬ 
courage a vendor such as IBM to sell the chip without charging a premium. 
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including two processors, along with their 
associated memory and support chips, 
makes this an expensive option that’s 
unappealing to PC buyers. 

A third alternative is to improve the per¬ 
formance of software emulation with hard¬ 
ware “assist” functions that speed up the 
emulator. For example, a new RISC in¬ 
struction called decode x86 could quickly 
translate an x86 instruction into an inte¬ 
ger offset; current emulators must extract 
fields and do table lookups to decode in¬ 
structions. Another assist would imple¬ 
ment in hardware the x86 condition flags, 
which are difficult to emulate. 

These and other assist functions could 
be added to a standard RISC chip at little 


cost. Such changes could cut by half the 
number of RISC instructions needed to 
emulate a CISC instruction. Even this strat¬ 
egy, however, leaves the x86 programs 
running at no better than a third of the 
speed of native code, and even that per¬ 
formance achievement requires specially 
modified RISC chips. 

A more promising approach is to con¬ 
vert the x86 code into RISC instructions 
using a technique called binary transla¬ 
tion. A special program converts each x86 
instruction into one or more RISC in¬ 
structions, creating a new version of the 
program that can execute natively on the 
RISC processor. Many x86 instructions 
can be replaced by a single RISC instruc¬ 


tion, and most of the rest require only two 
or three. The translated program could run 
at 50 percent to 80 percent of the speed of 
a program that has been ported directly to 
the RISC platform. 

The advantages of translation are good 
performance, no added hardware cost, and 
the ability to run on existing RISC chips. 
But the translation technology is tricky. 
No vendor has produced an x86-to-RISC 
translator that is reliable and delivers ade¬ 
quate performance. Digital Equipment has 
deployed a VAX-to-RISC translator for 
its Alpha processors and may be the clos¬ 
est to delivering a viable x86 translator. 

If a vendor makes binary translation 
work, it could make obsolete hardware 





16-KB INSTRUCTION CACHE. 
A PowerPC design modified to 
support cache coherency (for 
self-modifying code). 


RISC VERSUS CISC 
INSTRUCTION PROCESSING. 

A mode bit in a control 
register sends instructions to 
the correct CPU. 


MEMORY MANAGEMENT UNIT. 

A PowerPC design modified to 
support x86-style segmentation. 


16-KB DATA CACHE. 
A PowerPC design 
modified to allow 


POWERPC FPU. 

Shared with the 486 
core to deliver fast 
execution of floating- 
point-math instructions 
and reduce the die size. 


POWERPC 604 
INTEGER CPU CORE. 
Executes up to three 
PowerPC instructions 
per cycle. 


486 INTEGER CPU CORE. 
Executes up to one x86 
instruction per cycle. 


POWERPC 60X BUS 
INTERFACE. 

It could be replaced 
by a Pentium-style 
bus interface for 
compatibility with low- 
cost PC system logic 
(see the text box 
“Alternate Views of 
the 615”). 


unaligned data accesses. 
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solutions such as the 615. In any case* 
watch Tor RISC PCs with fast x86 emula¬ 
tion coming to a store near you by the end 
of next year. These systems could begin 


to break the software stranglehold the x86 
has on the PC industry. ■ 


Linley Gwennap is the editor of the Micro¬ 


processor Report* an industry newsletter from 
MicroDesign Resources (Sebastopol, CA). 
You can contact him on the Internet or BIX at 
editors@bix.com. 


Alternate Views of the 615 


Pentium-Pin-out PowerPC 



Based on information obtained from sources close to 
IBM, this speculative design for a Pentium-pin-out 
PowerPC chip shows how a PowerPC core could be 
united with an xSG-compatible bus. The dual-mode CPU 
would support both instruction sets, routing x86 
instructions through a special decoder that converted 
the CISC instructions into native-RJSC instructions. 


TOM R. HALFHILL 

hat if almost everything that has 
been written about the PowerPC 615 Is 
backward? What if IBM's goal is not to 
bring x86 compatibility to PowerPC sys¬ 
tems, but rather to bring PowerPC com¬ 
patibility to x86 systems? 

The difference is subtle but crucial. It 
means IBM would have to design a Pow¬ 
erPC chip that works on standard PC 
motherboards and performs as well as 
the latest x8© processors. Yet, the same 
chip would also make its native instruct 
tion set visible to PowerPC-compatible 
OSes and applications. In other words, 
you'd get the same multiplatform com¬ 
patibility that has been rumored alt along 
for the 615, but within an ordinary PC 
instead of a system based on the Pow¬ 
erPC Reference Platform (PReP), Com¬ 
mon Hardware Reference Platform 
(CHRP)h or Power Mac architectures. 

Sources close to the project, but who 
spoke to us on the condition of anonym¬ 
ity, say IBM is developing exactly that 
kind of chip. Sources say this version 
of the PowerPC 615 will fit a Pentium 
socket on existing PC motherboards and 
deliver Pentium-level performance at a 
comparable price. It will also run native- 
PowerPC software at speeds competi¬ 
tive with other PowerPC processors. 

This scenario raises a host of techni¬ 
cal and marketing questions that only 
IBM can answer, and IBM isn’t talking. 
However, by interviewing sources close 
to IBM, BYTE has pieced together an in¬ 
triguing view of the PowerPC 615. 

First of ail, such a chip is technically 
feasible; similar x86 processors exist 
today. Intel's P6 r AMD's K5, and Nex- 
Gen's Nx586 all use a hybrid CISC/ RISC 


design known as a decoupled 
microarchitecture. This design 
combines a RlSOlike execution 
core with a sophisticated x86 
instruction decoder. The de¬ 
coder translates x86 CISC in¬ 
structions into simpler RISC- 
like operations that execute 
more efficiently in a superscalar 
RISC core. It's a way of adopt¬ 
ing the advantages of RISC 
while maintaining compatibility 
with x86 software. 

Sources say that IBM is de¬ 
veloping a similar chip that 
uses PowerPC as the RISC 
core. The chip also has an x86- 
style bus architecture and a 
Pentium pin-out, so it fits into 
Pentium sockets. However, un¬ 
like the P6, K5, and Nx586— 
which use RISC-like instructions 
for internal purposes only— 

IBM's hybrid CPU can make 
both instruction sets visible to an OS. 

One catch, according to sources, is 
that the hybrid chip can't easily switch 
between x86 and PowerPC modes. You 
have to boot up the system in one mode 
or the other to get full performance. Also, 
one source said the chip has a "fairly 
big die," which would make it relatively 
expensive to manufacture. But he said 
it's still cheaper than putting x86 and 
PowerPC processors in a system. 

Another drawback is that a hybrid CPU 
on a PC motherboard would need special 
versions of Windows NT and OS/2, apart 
from the existing P Re P/CHRP versions. 
And it almost certainly wouldn’t run the 
Mac OS, which supports the largest in¬ 


stalled base of PowerPC software. 
Nevertheless, if this variation of the 
615 goes into production, it couid be 
IBM's way of hedging its bets. The hybrid 
CPU could compete directly with the Pen¬ 
tium for sockets on PC motherboards, 
ensuring some kind of future for Power¬ 
PC chips in case PReP and CHRP fail. It 
would also let the PowerPC infiltrate the 
mainstream PC market 
IBM is believed to have several varia¬ 
tions of the 615 in development. The 
first announcements are expected in the 
first half of 1996. 


Tom It Haifhiit is a senior editor for BYTE 
in San Mateo, California . 
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Global Groupware 


I f you work for a company that employs more than a 
hundred people, it’s probably set up a lot like BYTE; 
one headquarters and a bunch of satellite offices. 
Linking far-flung intracorporate LANs is a problem that 
many companies solve poorly, if at all. Linking those 
intracorporate sites to exlracorporatc ones is a problem 
that most companies don't even try to solve. 

World Wide Web technology can tackle both. I’ll show 
how this month with a pair of applications, one private 
and one public. 

The private application, demos, converts reports filed 
by BYTE staff members into a password-protected Web 
archive that only fellow BYTE staff members can view 
and search. The public application, vpr (which stands 
for virtual press room), empowers vendors to submit 
product and technology announcements directly to 
BYTE’s Web server; it builds a Web archive that BYTE’s 
staff or any other Web user can navigate and search. 

Web vs. Notes 

Nearly every day of the week, vendors demonstrate their 
products and technologies to BYTE editors in Peterbor¬ 
ough; San Mateo, California; and New York. We rile re¬ 
ports on these demos in our private conference on BIX, 
where we also hold an ongoing debate about which 
emerging technologies matter most and how best to cov¬ 
er them, 

BIX is a fine discussion forum, but a lousy text data¬ 
base, Once a report scrolls by, it’s hard to find it again. 
The deluxe tool for distributing, managing, and discussing 
this kind of semis true tu red data is clearly Lotus Notes, 
Pervasively deployed throughout a company. Notes en¬ 
ables even ordinary users to build demos-like applica¬ 
tions—a stunning simplification of client/server soft¬ 
ware development. The problem is getting Notes deployed 


Destination Host Unreachable 

The Internet’s pervasive, but is it 
a reliable transport for mission* 
critical applications? Not by a 
long shot. Start with a network 
that’s anarchieally managed, dis¬ 
mantle and privatize its backbone 
(NFSnet), and dump in a few mil¬ 
lion new users (from America Online, CompuServe, 
MSN, and Prodigy). You’ll end up with a mess. 

Folks in the Internet business assume—not unreason¬ 
ably—that it’ll gel cleaned up sooner or later. But right 
now, slowdowns and partial outages are common. I access 
the Internet primarily from four points: two local pro¬ 
viders and two national providers. More often than I like 
to admit, aping command from any one of these access 
points returns the infuriating reply "Destination host un¬ 
reachable." 

Experiments with trace route reveal no single culprit; 
congestion seems to afflict a variety of intermediate net¬ 
works in a variety of ways. 
Those on the East Coast of 
the U.S. know that after¬ 
noons, when both Route 128 
and Silicon Valley are in full 
swing, can be especially slug¬ 
gish. At an Internet seminar 
I recently attended in New 
York, not a single afternoon 
presenter could fetch a com¬ 
plete home page. 

Still, a global network that 
works most of the time is far 
more powerful than a local 
one that always works. You 
wouldn’t build a real-time 
trading system on today’s In¬ 
ternet, because such applica¬ 
tions require guaranteed low 
latency and high availability. 
But applications like demos 


RFC 1597 Revisited 

I n "Live Wire" (August 
BYTE), I discussed the 
pros and cons of using 
non-unique IP addresses 
to form private corporate 
networks. Use of the 
192.1.1 Class C network 
for this purpose is an In¬ 
ternet folk tradition, I said. 
RFC 1597 proposes in¬ 
stead to reserve one 
Class A network, 16 Class 
B networks, end 256 
Class C networks for non- 
unique addressing. 

Why isn’t 192,1,1 one 
of the Class C networks 


that RFC 1597 proposes 
to reserve? Well, you can't 
always trust folk traditions. 
As it turns out, 192.1.1 
is e registered network. 
Waiter "Doc" Urbaniak, a 
network engineer with 
BBN Corporate Telecom¬ 
munications, contacted 
me to set the record 
straight. 

For years, 192,1.1 has 
been registered to Bolt, 
Beranek, and Newman, 
Urbaniak says that be¬ 
cause 192.1,1 is widely 
but wrongly believed to be 
available fortesting, BBN 
doesn’t even try to use it 


anymore. "We even found 
some instances in which 
vendors were shipping 
hardware preconfigured for 
the 192.1.1 network,” he 
adds. 

He agrees that private 
IP networking can be a 
useful thing, endorses 
RFC 1697, and configures 
his own routers not to ac¬ 
cept those networks as 
sources from tile Internet. 

’ However," he says, "I 
wish people wouldn't just 
assume that 192.1.1— 
and also 192.1.2 and 
192.1.3 [also registered 
to BBN]—are test city." 


JON UDELL 


as pervasively as the Web tech¬ 
nology that’s becoming the kudzu 
of die corporate LANscape. 

You wouldn’t toss out your 
Notes server and put in a Web 
server to run the likes of demos 
and vpr. Bui if you don’t already 
have a Notes infrastructure in 
place, these applications might 
make you stop and think. They're 
easy to build, they work within 
and across corporate networks, 
and they run on nearly every kind 
of client. 



How wo built 
two Web 
applications 
that show¬ 
case both 
private 
and public 
networking 


How we built 
two Web 
applications 
that show¬ 
case both 
private 
and public 
networking 
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and vpr can deliver useful benefits even 
on an imperfect substrate. 

The Power of Plain ASCII 

Some months ago, 1 posted a form (see the 
figure “A Simple Tagged ASCII form”) to 
our staff conference on BIX and asked 
editors to use it to structure their demo 
reports. This simple but surprisingly pow¬ 
erful technique is all you need to make 
an E-mail or conferencing system work 
as the data-in put front end to a database. 

Because the demos database that these 
forms go into is really just a collection of 
Hypertext Markup Language documents, 
the form wc use could make everyone lag 
entries in HTML, but that would be over¬ 
kill. A simpler format, like the one shown 
in the figure, is easier for users and works 
just fine. 

h matters not at all which tags you use: 
it matters only that you use them and do so 
consistently. With Perl or any other text¬ 
processing language that supports regu¬ 
lar expressions, it’s trivial to convert any 
well-formed ASCII tags into HTML. 
(Why plain ASCII? All word processors 
can produce it, Internet mailers can reli¬ 
ably exchange it, and text-processing tools 
can easily parse it.) 



f BYTE Virtual Preit Release 


Eile Edit fcjavigate Wimtow hfelp 


@i i lai i laiai igj&i m 


URL! 


http; //www. hifte.com/vpr/vpr. h! mj 


A Simple Tagged ASCII Form 

<visitdate> 

95-05-24 
<company> 

XYZ Inc. 

<product> 

XYZ Internet router 
<attendees> 

DaveA. DaveE, DaveR 
<summary> 

The XYZ router..., 

<report> 

This RISC based router. 

< re com m e nd a t i on ,s> 

Candidate for upcoming roundup 1 . 3 

You can use any old tags for the front end 
of a database of HTML documents; just 
use them consistently. Perl makes conver¬ 
sion to HTML a snap. 


For demos, I wrote a little Epsilon Ex¬ 
tension Language (EEL) program to do 
the HTML conversion and built a simple 
table of contents that lists the reports in 
reverse chronological order. When a 
hunch of demo reports had accumulated in 
the BIX conference, 1 downloaded them, 
ran the converter, indexed the 
resulting HTML files with free- 
WAIS (see “Web Search,” Sep¬ 
tember BYTE), moved the 
archive to the Web server, and 
secured il w ith a password. 


1 


< h 


Announcement Dale 


a 


95 


07 


26 


3 


Company 


Stylus Innovation, Inc 


Protfuc&fechnology: 


Visual Voice lor TAPI 


Title 


STYLUS INNOVATION RELEASES TELEPHONY TQOLKI 


Summary 


SAN FRANCISCO, CA [July 26, 1995] - Stylus Innavejd 

d 


lo 

Full text- 


Using Visual Voice for TAPI, developers can ereijJ 


± 


Send Reset 


m 


Use this form to submit a press release or product 
announcement to BYTE. Copy text into each of the fields 
from your GUI word processor. If you supply HTML, well 
use it. If not, well automatically convert URLs Into links. 


Securing Private Data 

The demos application is an ex¬ 
ample of a private application 
that uses the public Internet as 
its transport (Another flavor of 
private application runs only 
within private IP networks hid¬ 
den from the public Internet: see 
the text box “RFC 1597 Revis¬ 
ited.”) Because demos runs on 
the Internet, it’s accessible from 
anywhere—offices, homes, ho¬ 
tel rooms, and phone booths 
around ihe world. But since ihe 
Internel’ s one big party fine, 
how can you publish documents 
intended for only limited distri¬ 
bution on a Web server that the 
whole world can see? 

The first line of defense is to 
disallow browsing of the direc¬ 
tory tree that the Web server 
controls. If nobody can see the 
DEMOS directory on the serv¬ 
er, and no readily accessible 


Structure of a vpr Record 

<htmlxhead> 

<title> VENDOR INFO: 95-08-1 i / 
XYZ Company / XYZ Internet 
Router<Aitie> 
cmeta nanie^date content= 

95-08-11> 

cmeta name-comp content- 
XYZ Company> 
cmeta name-prod con£ent=XYZ 
Internet Router> 

</headxbody> 

<h [ >B YTE Virtual Press 
Releasec/h I > 


The HTML <meta> tag is a convenient place 
to tuck arbitrary name/value pairs. You can 
use the values stored here to create ordered 
views of an HTML document archive, 

pages contain links to it, then nobody’s 
likely to find and explore it. Many Web 
archives and applications begin life this 
way: as prototypes that are public but are 
advertised only to a small audience. 

If you need more than the most casual 
form of privacy, though, you'll want lo 
guard against unauthorized use of your 
private archive’s hidden uniform resource 
locators (URLs). Most servers, following 
the style of the National Center for Su- 
pereompnting Applications (NCSA) and 
European Laboratory for Particle Physics 
(CERN) servers, support two forms of au¬ 
thorization: by user name/pass word and 
by IP address. 

User name/password methods rely on a 
directory of Web users that's distinct From 
ihe underlying network OS’s (NOSY) user 
directory. This duplication is something 
that I normally abhor because I've spent 
too many hours synchronizing E-mail, 
fax-server, and other user directories with 
NetWare binderies. I want LAN-based 
services lo synchronize with NOS user da¬ 
tabases, and I’m often disappointed when 
they don’t. 

Bui Web applications are a different 
breed. They’re inherently global And un¬ 
less your corporate LAN is in the minor¬ 
ity that's running NetWare 4.x or Vines, 
you probably don’t have a global directory 
to lap into, so it makes sense to create one 
for this purpose. 

Don’t be scared off by tire grand unified 
theory of directory services, however. In 
practice, securing a Web archive is quite 
simple. If your private application doesn’t 
need to track individual users, you can 
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if you’re thinking about buying a backup storage device, think twice. PowerDrive 2 gives you both a rewritable optical disk 
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THE BYTE NETWORK PROJECT 


even have everyone share a single, com¬ 
mon account, as we do with demos. 

With the other approach—restriction 
by IP address—you can. in principle, form 
a virtual private network on the Internet. If 
our Peterborough, San Mateo, and New 
York subnetworks were 199.125.99, 
199.125.100, and 199.125.101, respec¬ 
tively, our Web server could be config¬ 
ured to allow only the nodes on those sub¬ 
networks into the DEMOS directory. 

In practice, however, this doesn’t work 
so well. Allowing only these subnetworks 
defeats the worldwide access that makes 
this kind of application so compelling. 
But if you also allow access for IP ad¬ 
dresses from the likes of BIX, Compu¬ 
Serve, and MSN so that traveling staff 
can reach the Internet through these ser¬ 
vices, you can’t distinguish between staff 
and nonstaff users: Both will present the 
same IP addresses. 

User/Password Authentication: 

Unix and NT 

To secure a DEMOS directory on the 
BYTE Network Project’s BSDI 2.0 ma¬ 
chine. which was running the NCSA Web 
server, I first created a password file with 
this command: 

htpasswd -c /pwdir/.passwd 
DEMOS_USER 

This prompts for and confirms a pass- 



m 


word, creates in 
/pwdi r the pass¬ 
word file .pass¬ 
wd, creates in 
.passwd the user 
name DEMOS JJS- 
ER, and prompts 
for a password. 
Then, in the 
DEMOS directo¬ 
ry that I wanted 
to protect, 1 put a 
file called .htac- 
cess, which con¬ 
tains these lines: 



< VPR Results 


File Edit Navigate Window 


VPR Results 

For keywords 'telephony' 

1 June 1995 / Whet's New /Computer Telephony Appliance 

2 VENDOR INFO; 9*07.26 / Stylus Innovation / TELEPHONY TOOLKIT FOR TAPI 

4 June 1995 / BYTE Lab Product Report / The Fastest. The Slickest. And The Friendliest 

External V ..34Mpdgrps 

5 June 1995 / News & Views / Vendors Ride Bus to Better Telephony 

6 May 1 P 9S / Core Techno logies / Atfcfag Apple fr on ts t< ? Y qVE My A ppfatigft Part 1 

7 M&y 1993 /StateOf The Atf ISsaBSEBBSaL Scorecard 

8 May 1995 / Reviews / Small-Scale Telephony 


-(- 


Authllser Fi 1 e 
/pwdir/.passwd 
AuthGroupFi1e /dev/nul 
AuthName ByPassword 
AuthType Basic 


The hit list includes BYTE articles and vendor-supplied info. 


< Li mit GET> 
require user 
</Limit> 


DEMOSJJSER 


Weblint 

(hUp://www.unipress.com/web-lint/) 

HTIV1L Validation Service 

(http://www.halsoft.com/html-val-svc/) 

BYTE reader Adrian John Howard recommended 
these on-line HTML checkers to me. and I recom¬ 
mend them to you. Point either one of them at 
one of your own URLs to find out which HTML sins 
Netscape has been allowing you to commit. 



Booknote 


Programming Perl, $29.95 
by Larry Wall and Randall Schwartz 
O'Reilly and Associates. 1995 
ISBN 0-937175-64-1 


O'Reilly and Associates says that an update to 
the Perl bible is forthcoming. Until then, this is it: 
the complete guide to the programming glue that 
holds the Web together. 


This setup limits HTTP GET requests 
(the kind that fetch documents) to user 
DEMOS_USER, specifies password authen¬ 
tication, and then refers the server to 

/pwdi r/ .passwd for DEMOS^USER’s 
password. 

On the pair of NT Web servers I’ve 
been using—O'Reilly and Associates’ 
WebSite and Process Software’s Pur¬ 
veyor—there's none of this Unix- 
style, text-file-oriented administra¬ 
tion. Both offer GUI tools that you 
use to create users and groups, speci¬ 
fy passwords, and authorize access to 
resources. WebSite provides tabbed 
dialog boxes that you use to define 
users, groups, and realms , which con¬ 
tain both users and groups. Purveyor 
installs a File Manager extension that 
you use to define and interactively 
test access controls. 

These graphical tools are great 
when you’re sitting at the server’s 
console. But they’re no help at all 
when you need to modify access re¬ 
strictions on a distant server. NT's 
lack of support for both telnet- and X 
Window System-style remote access 
is its most serious drawback as a plat¬ 
form for Web service. The Unix way 
is more primitive, but for remote ad¬ 
ministration it's far more effective. 


Searching the Archive 

For this project, I used the Simple 
Web Indexing System for Humans 


(SWISH) 1.1 (ftp://ftp.eit.com), which 
compiled easily and ran smoothly under 
BSDI 2.0. SWISH is just an indexing and 
search tool. To use it in a Web applica¬ 
tion, you need to wrap it in a front-end 
form that sends in search keywords and 
a back-end filter that formats the SWISH 
output as HTML—more trivial chores for 
Perl scripts. 

Once the vpr archive was searchable, I 
realized it could merge with the BYTE 
on-line archive. That way, a user of the 
archive who enters the search keyword 
telephony sees a list of hits that includes 
BYTE articles mentioning telephony, as 
well as vendor-supplied press releases ajid 
white papers on telephony (see the screen 
above). Therefore, users get more infor¬ 
mation, vendors get more exposure, and 
BYTE gets better control over vital—but 
hitherto intractable—sources of infor¬ 
mation. 

I'm excited about vpr because I’m 
swamped with paper press releases. Ven¬ 
dors: I hate to say it, but if you send me 
paper. I might as well burn it for all the 
good it does either you or me. So drop on 
by http://www.byte.com and try vpr. It 
will ensure that BYTE staff members 
worldwide can find your information 
when they need it. 

How long will it take to move the stuff 
from a private editors-only archive to the 
public BYTE archive? The gating factor is 
administrative, not technical: We just need 
someone to verify what we republish to 
the world. Nothing else prevents this in¬ 
ternal corporate application from becom¬ 
ing a global one. That’s why the Internet, 
if it can get past the era of brownouts, just 
might live up to its hype. ■ 

Jon Udell (judell@bix.com) is BYTE's exec¬ 
utive editor for new media. 
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The Art of Smart 
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SmarTerm for Windows 
offers a true MDI interface 
and automation tools to 
I reduce support costs. 

SmarTerm's TCP/IP stack 
offers drag-and-drop FTP 
and an FTP file viewer for 
easy file transfers. 


TCP Addition™ for SmarTerm 
provides a sophisticated 
PPP/SLIP dialer for efficient 
remote access. 


Settlnfls for Persoft’s PPP 
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SmarTerm® is a fine art form. High-end host 
connectivity and TCP/IP make SmarTerm the corporate 
standard of choice for DOS, Windows, Windows NT, 
and Windows 95. Whether you need VT, TN3270, Data 
General, SCO Console, ANSI BBS, TCP/IP, LAT, PPP, or SLIP-SmarTerm is your very own masterpiece. 


Persoft has painted an entire series of SmarTerm emulations, added a completely Windows-based TCP/IP 
stack (a Windows Sockets DLL), and given you the power to create your own work of art with its automation 
tools. If you want the Art of Smart, then you want the Art of SmarTerm. 


Call us today at 1-800-TCP-3130 
to qualify for a 90-day evaluation. 

Persoft, Inc., 465 Science Dr, PO. Box 44953, Madison, Wisconsin 53744-4953 U.SA 
Phone (608)273-6000, Fox (608)273-8227, Sales: 1-800-EMUIATE or sales@persoft.com, 

World Wide Web: www.persoft.com 

Persoft Inc, European Headquarters, Lower Woodend Barns, Fawley, Henley-on-Thames, Oxfordshire, RG9 6JF, United Kingdom 
Phone +44 (0)1491 638090, Fax +44 (0)1491 638010 


Please See Us at 
COMDEX Booth #0738 

persaff 

CONNECTIVITY SOLUTIONS 

DOS • Windows • Ethernet • Token Ring 


Copyright 1995 Persoft, Inc. All Rights Reserved. SmorTerm and Persoft ore registered trademarks and TCP Addition is a trademark of Persoft, Inc. All other trademarks are property of their respective owners. 
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The industry's highest quality 

Rainbow is the world's only software 
protection supplier with ISO 9002 
Certified certified quality standards. 


ISO 9002 


Manage network licenses 

NetSentiner is the only protection 
to undergo rigorous testing by and 
receive approval from Novell 


A substantial investment in R&D 

In 1994 alone, Rainbow invested over 
$4,500,000 in R&D to make the world's 
leading software protection even better. 


Rainbow supports its customers 
with offices and distributors 
in more than 40 countries. 


Reli a bil it y to depend on 

In 1994, Sentinel improved its 
industry leading reliability to over 
99.985% - far more reliable than any 
other software protection product. 




* 




Truly transparent protection 

Designed to go unnoticed by your 
customers, Sentinel does not 
interfere with hardware, peripherals 
or other software programs. 


Compatible with you r softw are 

Our partnerships with Apple, 
Microsoft and IBM mean Sentinel 
protects software for any hardware 
or operating system. 


Total security & flexibility 

Sentinel keys are available with 
proprietary ASIC technology, multiple 
EEPROM cells or even a microcontroller - 
giving you the world's best software protection. 




Why this dongle protects more 
software than all others combined! 


Over 7 million Sentinel" keys 
protect software worldwide. 

In fact, 55% of all protected 
software has a Sentinel key, 
from Rainbow Technologies. 

Today, software piracy is at an 
all-time high. If you're selling 
software without protection, 
you're losing sales and revenue. 

Start protecting your software 
investment. Stop software piracy 


with Sentinel, then watch your 
sales and profits increase. 

Discover the Sentinel difference 
Sentinel is easy to implement, 
transparent to your end-users, and 
backed by the world leader. When 
you need on-time delivery and 
global support, you need Sentinel. 

Only Sentinel gives you leading- 
edge technology, ISO 9002 certified 
quality and over 99* 985 % reliability. 


Protect your software investment 
Call now to receive your Free 
Sentinel Guide to Software Protection . 


Or start protection immediately- 
order a low-priced Sentinel 
Developer's Kit today. Each kit 
is complete with a Sentinel key, 
software, documentation, and 
the Sentinel CD-ROM. 


(800) 852-8569 




SEfUinEL 

Software Protection 


FROM THE EASTERN U.S. & CANADA. CALL (800) 843-0413 ■ VISIT OUR HOME PAGE AT: http://www.rnbo.com 
WORLD HEADQUARTERS: 50 Technology Drive, Irvine, CA 92718 ■ Tel: (714) 450-7300 ■ Fax: (714) 450-7450 
T 1 c H N 0 1 8 8 1 1 s ASIA/LATIN AMERICA: (714) 450-7300 ■ U.K.: (44) 1932 570066 ■ FRANCE: (33) 1 41 43 2900 ■ GERMANY: (49) 89 32 17 98 0 


ARGENTINA: Agri-Aid, S.A 54 1 8030536 
AUSTRAUA: LOADPLAN 6t 3 690 0455 
BELGIUM/LUXEMBURG: E2S 32 92 21 11 17 
BRAZIL MPS Sislemas Ltda 55 11 574 8686 
BULGARIA: KSIMETRO 35 9279 1478 
CHILE: ChileSoft Lite 56 2 2327617 
CHINA (Eastern): Shanghai Pudong Software 
Park Electronics Company 86 21 4178628 


CHINA (Northern): CSSS 86 10 2173640 
COLOMBIA: Constmdata 57 1 610 7500 
CZECH REPUBLIC ASKON Int i 42 2 3103 652 
GREECE: Byte Computer S A 301 924 17 28 
H0MG KONG: Corrputsn i Penptaffi 852 2515 0018 
HUNGARY: Polyware Kft 36 76 481 236 
INDONESIA PI Pramptrade hfoScan 62 21 37S 166 
IRAN: GAM Electronics 98 21 205 5750 


ITALY: BFI IBEXSA SPA 39 23 31 00535 
ITALY: Srasistemt 39 30 24 21074 
JAPAN: Giken Shop Co . Ltd 81 52 972 6544 
JORDAN: CDG Engineering 96 26 863 861 
KOREA: Genesis Technologies 82 2 578 3528 
LEBANON: National Group Consultants 961 1 494317 
MALAYSIA r ,tw Syv Design (M) 5dn DM 60 3 241 1188 
MEXICO: Inpe* Comp, SA de C V 52 66 210 291 


MIDDLE EAST: Moche Int i 44 181 459 8822 
MOROCCO: Futur & Soft 212 2 40 03 97 
NETHERLANDS: IntroCom 31 74 430 105 
PHILIPPINES l/amasoft «di. Corp. 63 2 813 4162 
POLAND: HUEX Sp l o o 48 22 41 97 51 
PORTUGAL COMELTA 351 1 941 65 07 
SCANDINAVIA: Penco A/S 47 2249 1500 
SINGAPORE: Systems Design PTE LID 65 747 2266 


SPAIN: MECCO 34 3 422 7700 
SWITZERLAND: IBV AG 41 1741 2140 
SWITZERLAND: Safe Compart S A 41 2421 5386 
TAIWAN: Evershme Tech. 886 2 8208925 
THAILAND: BCS IntT 66 2 319 4451 
TUNISIA: ASCI 216 1 781 751 
TURKEY: BIMEKS. Ltd 90 216 348 3508 
VENEZUELA: HRT-M Osers 58 2 261 4282 


©1995 Rainbow Technologies, Inc. Sentinel, SentinelSuperPro and NetSentinel are trademarks of Rainbow Technologies. All other product names are trademarks of their respective owners. 
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NT Roars on the 604 


Faster than R6 and Mips, slower than Alpha, the PowerPC 604 
a mean NT workstation 


DAVE ROWELL 

ystcms running Windows NT 
I on the PowerPC 604 RISC pro¬ 
cessor are finally here. Our 
cross-platform BYTEmark tests show 
these machines have processor perfor¬ 
mance nearly twice that of Pentium PCs at 
the same clock speed. The 604 also com¬ 
pares favorably to other RISC chips, al¬ 
though the latest 21164 Alpha chip is still 
30 percent to 50 percent faster (see “Alpha 
Stays Ahead” on page 210). 

We tested three of the first available 
systems: Motorola’s 100-MHz PowcrStack 
Series E 604-1 OOP server, IBM's 133- 
MHz Personal Computer Power Series 
850, and a beta PowerPlay 2 604/133 from 
Austin Direct that provides symmetrical 
multiprocessing (SMP) with two 133-MHz 
604 chips. Performance testing with 
BYTEmark and several native PowerPC 
NT applications shows that the 604 makes 
a mean NT workstation. 

All three systems we tested comply with 
the PowerPC Reference Platform (PReP), 
a hardware standard that hardware-compo¬ 
nent and operating-system vendors can de¬ 


makes 



Two PowerPC 604 workstations and a server (from left 
to right): Motorola’s PowerStack Series E 604-100P 
server, Austin Direct’s PowerPlay 2 604/133, and IBM’s 
Power Series 850. 

sign to. PReP leverages off existing x86- 
based standards, specifying the PCI expan¬ 
sion bus, for example. As a result, the three 
systems we review share many similarities 
besides the 604 processor. All have expan¬ 
sion card risers, for example, and two use 
similar PCI SCSI-2 or Ethernet controllers. 
PReP systems run Windows NT 3.51 and 
AIX 4.1 now, and they should be running 
OS/2 by year end and Solaris next year. 


601 to 604 

Microsoft didn't release Windows NT 3.51 for the PowerPC until June, not 
long after IBM and Motorola fixed problems with the bug-delayed PowerPC 
604 chip. Since we first tested the PowerPC systems, performance has 
improved dramatically. While the speed increase comes partly from 
refinements in Motorola's compiler technology, it’s mostly due to the switch 
from first-generation 601 chips to the second-generation 604. 

From BYTEmark results at the same clock speed, the 604 comes out 
roughly 30 percent faster than the 601. While both chips are 32-bit imple¬ 
mentations of the 64-bit PowerPC architecture, the 604 is more superscalar 
than the 601. It can do more work per clock cycle. Here are some major dif¬ 
ferences between the two chips: 


PowerPC 601 

2.8 million transistors 

Three independent execution units 

Dispatches up to three instructions per clock 

Completes up to three instructions per clock 

Static branch prediction 

32-KB unified cache 

Eight-way set associative cache 


PowerPC 604 

3.6 million transistors 

Six independent execution units 

Dispatches up to four instructions per clock 

Completes up to five instructions per clock 

Dynamic branch prediction 

Separate 16-KB instruction and data caches 

Four-way set associative cache 


No 
screws, 
no cables. 

~ ■ | i uu can dismantle 

For consist- 1 , Motorola's 

eneywithourj [ PowerStack systems 

first round of * 1 1 ■ down to ******** 

NT workstation test- chassls “ too,s * 
ing (see “Fastest NT Workstations,” March 
BYTE), we requested high-end system con¬ 
figurations. The tested machines have 64 
MB of memory, 1 GB of hard drive capac¬ 
ity, a CD-ROM drive, accelerated graphics 
(PCI-based SVGA), and an Ethernet 
adapter. We ran as many of the same bench¬ 
marks as were available for PowerPC, but 
under Windows NT Workstation 3.51 in¬ 
stead of 3.5. 

Along with the BYTEmark benchmarks 
(formerly the BYTE Native Mode bench¬ 
marks), we tested application performance 
with North Coast Software’s PhotoMorph 
2.01 (beta SMP version), a multimedia im¬ 
age-processing program, and with an al¬ 
pha version of Bentley Systems’ Micro- 
Station 95, a CAD package (the equivalent 
of version 5.5). NSTL’s InterMark test for 
NT wasn’t ready for PowerPC. 

The PhotoMorph Swirl test creates a 
2.5-MB AVI file using a swirl distortion; 
the test basically measures floating-point 
performance. The MicroStation tests were 
driven by a script developed by NSTL. 
We ran the tests in both 8- and 24-bit col¬ 
or depths, because the IBM Power Series 
850’s built-in graphics doesn’t support 24- 
bit color. PhotoMorph and. to some de¬ 
gree MicroStation 95, take advantage of 
NT’s SMP capabilities, giving added per¬ 
formance when a system has multiple 
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Alpha Stays Ahead 

T he last time we tested NT workstations, Alpha 21064A-based 
systems were the clear performance winners. Today’s 133-MHz 
PowerPC 604 systems provide the same BYTEmark performance as 
those Alpha boxes did at 275 MHz. Since then, however, Digital 
Equipment Corp. has come out with the faster 21164 CPU, a chip 
that includes among its enhancements both a 16 KB primary cache 
and a built-in 96-KB L2 cache (see “Alpha Rides High,” October 
1994 BYTE). 

Eager to test the 21164, we got our hands on one of the first systems 
to use it DeskStation’s Raptor 3 (DeskStation Technology, Lenexa KS; 
(913) 599-1900). DeskStation has developed an architecture called 
UniFlex that allows the same system board to take processor cards car¬ 
rying either Mips or Alpha CPUs, with Windows NT as the operating sys¬ 
tem. Our test machine came with a 266-MHz 21164 module (the 300- 
MHz version wasn’t yet available) loaded with 2 MB of write-back L3 


cache. Other performance features 
include a claimed 900-MBps bus to 
external cache and a 128-bit 150- 
MBps bus to external memory. 

The $15,000 price includes 64 
MB of system memory, a 1-GB 
Seagate ST31230 SCSI drive, a 2x 
CD-ROM drive, a 4-MB Diamond 
Stealth 64 PCI graphics card, 
built-in Ethernet, and a 17-inch ViewSonic 17E monitor. Performance 
testing with BYTEmark put the Raptor 3 far ahead of the crowd. Its 
CPU performance was 40 percent to 60 percent faster than 275-MHz 
21064A systems and single-processor 133-MHz PowerPC systems 
(see the BYTEmark test results below). The 300-MHz version should 
be another 13 percent faster. 



processors (as in the case of Austin’s Pow- 
erPiay 2 ). MicroStation didn't support SMP 
in our previous testing. 

Austin Direct PowerPlay 2 

We examined a dual-processor Power- 
Play 2 604/133 beta system that should be 
available by the time you read this. (List 
price with 64 MB will be $9995.) Several 
jumper wires crisscrossed the motherboard, 
and a Hash BIOS upgrade arrived later to 
enable the 512-KB L2 cache, but we ran 
into few problems. (FirePower, which de¬ 
signs and manufactures this system for 
Austin Direct, makes a similar system for 
Canon, but it wasn’t ready for review.) 

Notable features include the two 133- 
MHz 604 processors, ECC memory, and a 


memory-bus-direct graphics system con¬ 
trolled by FirePower’s Powerized Graph¬ 
ics LI A9403 chip, which moves graphics 
data from the CPU to the 4-MB VRAM 
frame buffer over the system’s 128-bit- 
wide memory bus. The CPU does the 
graphics work. A Philips SAA7196 video 
decoder/scaler chip has its own 2-MB 
VRAM frame store buffer. The FirePow¬ 
er motherboard provides asynchronous 
I/O, which decouples I/O from the memory 
bus so that activities like disk I/O don’t 
hold up CPU/memory operations. 

The BYTEmark CPU test exercises only 
one processor at a time. With both CPUs 
enabled, the Austin trailed the 133- 
MHz IBM Power Series 850 just 
slightly, due to the overhead of 


managing two CPUs. But in the Photo- 
Morph test, two CPUs gave the Power- 
Play 2 a great advantage; it performed bel¬ 
ter on this test than any machine we’ve 
seen yet. Display of graphics isn't 
amenable to SMP under NT, but Micro- 
Station uses SMP when it can. However, 
with no independent graphics processor, 
the PowerPlay 2 fell 19 percent behind the 
IBM system in the 8-bit MicroStation 
CAD test. 

IBM Power Series 850 

IBM’s Power Series 850 is also aimed at 
the desktop. It has IDE drives, but no built- 


Test Results: PowerPC 604 vs. The Other Guys 


Austin PowerPlay 2 
(dual PowerPC 604/133) 

IBM Personal Computer Power 
Series 850 (PowerPC 604/133) 

Motorola PowerStack E 604-1 OOP 
(PowerPC 604/100) 

Gateway 2000 P5-133XL 
(Pentium/133) 

Intel Reference System 
(P6/150) 

Netpower Fastseries MP 
(Mips R4400/200) 


BTG Action AXP275 
(Alpha 21064A/275) 

DeskStation Raptor 3 
(Alpha 21164/266) 

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 

Index 



◄ wort* PhotoMorph Swirl &eit«> 


Austin PowerPlay 2 
(dual PowerPC 604/133) 

IBM Personal Computer Power 
Series 850 (PowerPC 604/133) 

Motorola PowerStack 
E 604-1 OOP (PowerPC 604/100) 

Netpower Fastseries MP 
(MIPS R4400/200) 

NEC RISCstation2000 
(dual MIPS R4400/150) 

BTG Action AXP275 
(Alpha 21064A/275) 

DeskStation Raptor 3 
(Alpha 21164/266) 



Index 


The BYTE cross-platform BYTEmark CPU test shows the PowerPC 
604 favorably compared to other CPUs. The Austin PowerPlay 2 
604/133 trailed the 133-MHz IBM Power Series 850 just slightly, 
due to the overhead of managing two CPUs. Two processors gave the 
PowerPlay 2 a strong advantage in the PhotoMorph Swirl test, but not 
in the MicroStation CAD test (results not shown), where graphics 
controllers are a big factor. 
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NT Roars on the 604 


POWERPC SYSTEM FEATURES 


AUSTIN DIRECT 

IBM PERSONAL COMPUTER 

MOTOROLA POWERSTACK 


POWERPLAY 2 133 

POWER SERIES 850 

SERIES E 604-100P 

Processor(s)/Memory 

CPU(s)/speed (MHz) 

Two PowerPC 604S/133 

PowerPC 604/133 

PowerPC 604/100 

Secondary cache 

512 KB split (will be shared 

512 KB, synchronous 

256 KB 

(all direct mapped, write-back) 

in final version) 



Memory bus width/speed 

128 bits/66 MHz 

64 bits/66 MHz 

64 bits/66 MHz 

RAM (standard/as tested/maximum, in MB) 

32/64/256, ECC 

16/32/192, parity 

32/64/256, parity (ECC optional) 

Storage 




Hard drive 

One 1-GB Fujitsu Ml606 

One 1-GB IBM DPEA- 

Two 525-MB Toshiba MK2428FB 


SAU 3.5-inch SCSI-2 

31080 3.5-inch EIDE 

2’/4-inch SCSI-2 

CD-ROM drive 

Hitachi IDE (4x) 

IBM CRMC-FX400C3 IDE (4x) 

Toshiba XM-4101B(2x) 

Drive bays 

Two accessible 5 / 4 -inch. 

Two accessible 5/4- by 1-inch, 

Three 554- by 1-inch drive bays 


two accessible 3!*-inch 

one 3>4-inch floppy, two 
internal 3'^-inch drives 

(two accessible), one floppy 

Graphics 

Graphics card 

Built-in 

Built-in 

Number Nine GXE64 

Pro PCI graphics card 

Graphics processor 

Powerized Graphics 128-bit 

L1A9403, Philips SAA7196 video 
decoder/scaler 

S3 64-bit Vision864 

S3 64-bit Vision964 

Video memory (as tested/maximum, in MB) 

6/6 VRAM (includes 

2-MB video frame store) 

2/2 DRAM 

4/4 VRAM 

Pixel clock maximum 

135 MHz 

135 MHz 

220 MHz 

Max. 24-bit resolution (refresh rate) 

1024 by 768 (75-Hz) 

No 24-bit driver support 

1280 by 1024, 76-Hz. 

Max. resolution (color depth, refresh rate) 

1280 by 1024 (16-bit, 75-Hz) 

1280 by 1024 (8-bit, 72-Hz) 

1600 by 1200 (16-bit. 76-Hz) 

Monitor 

17-inch Austin 

17-inch IBM 17S/S Sight and Sound 

none 

Optimal resolution (refresh rate) 

1280 by 1024 (70-Hz) 

1280 by 1024 (77-Hz) 

not applicaple 

Dot pitch (mm) 

0.26 

0.27 

not applicaple 

Expansion interfaces/ports 

Total slots 

Two 33-MHz PCI. two 

Two shared 33-MHz PCI/ISA, 

Three 33-MHz PCI 


ISA (none shared) 

three ISA (one half-length) 


SCSI 

Built-in PCI, 8-bit Fast SCSI-2. 

none 

Built-in PCI, 16-bit (Wide) 


internal and external connectors 


Fast SCSI-2, internal (8-bit) and 
external (16-bit) connectors 

Serial 

Two 9-pin 57.6-Kbps 

Two 9-pin 115.2-Kbps 

Two 9-pin 19.2-Kbps asynchronous; 
two 26-pin mini-D 1-Mbps synchronous 

Parallel 

One IEEE 1284 25-pin 

One IEEE 1284 25-pin 

One IEEE 1284 36-pin high-density 

Networking 

Interface 

Built-in PCI Ethernet (lOBase-T) 

Built-In PCI Ethernet (lOBase-T) 

Built-in PCI Ethernet (lOBase-T 
(tested), thin-net, or AUI) 

Pricing 

Price (as tested) 

$8295 (32 MB RAM)/$9995 

$5607 (32 MB RAM)/ $7303 (64 MB), 

$6869 (32 MB RAM)/$9279 (64 MB). 


(64 MB RAM) 

monitor $1410 extra 

no monitor 

Price includes 

CD-quality audio with speaker and 

Built-in 16-bit “business" audio 

Optional “business" audio 


mic, videoconferencing camera 

with speaker and mic 

(on floppy-drive card) 

Warranty 

Three years, parts and labor; first 

Three years, parts and labor; 

Five years, parts and labor, 


year on-site; lifetime 24-hour, 

first year on-site 

depot; or three years on-site 


7-day tech support 


(2-day response); or one year on-site 
(best-effort response) with 7-day. 

24-hour phone support 

FCC Rating 

Class B pending 

Class A 

Class A 


in SCSI, and an 8-bit graphics system—an 
S3 Vision864 accelerator chip with only 2 
MB of frame buffer. Graphics options in¬ 
clude IBM’s H10 PCI card with 4 MB of 
VRAM and a video coprocessor. ‘‘Busi- 
ness” audio and l()Base-T networking are 
also built in. 

Security starts with a locking front cov¬ 
er. Once it’s unlocked, you can open the 
mostly metal case without turning any 
screws. There is a ZIF socket that can take 
an upgrade CPU, though IBM has no Turn 


plans for this socket. 

Like the Motorola system, the Power 
Series 850 uses the Motorola MPC105 PCI 
Bridge/Memory Controller chip and there¬ 
fore has a 64-bit memory data bus and a 
32-bit address bus. The 850 Series comes 
in 100- and 120-MHz versions, which have 
a 256-KB asynchronous cache instead of a 
512-KB synchronous cache. As noted, the 
133-MHz system performed slightly better 
with non-SMP benchmarks than the Austin 
Direct PowerPlay 2 did. 


The $7017 test system came with IBM’s 
17-inch 17S/S Sight and Sound monitor, 
which provides speakers, microphone, and 
an empty enclosure for an optional video 
camera. The unit also comes with IBM 
software that can take advantage of the 
604’s floating-point capabilities, includ¬ 
ing an MPEG decoder. 

Motorola PowerStack Series E 

Motorola Computer Group sells its sys¬ 
tems only through reseller channels and 
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offers a limited selection of peripherals, 
expecting resellers to add their own. The 
PowerStack Series E is designed m a desk¬ 
top server. It lacks ISA slots and an inter¬ 
nal IDE connector but provides four seri¬ 
al ports (two synchronous), built-in Fast 
and Wide SCSI-2, and 
Ethernet, You can stack 
a SCSI expansion mod¬ 
ule on top of the Series 
E. The system provides 
over-temperature detec¬ 
tion for the CPU and also 
for ihe external SCSI 
module. 

The 100-MHz Power- 
Slack Series E 604-1 OOP 
is a solid, cleverly huih 
unit. You can quickly 
take the whole system 
apart (including removal 
of the motherboard and 
power supply) without 
touching a screw or a 
cable; there are none. 

The system we tested 
(list price $9279) came 


with a Number Nine GXE64 Pro PCI 
graphics card (loaded with 4 MB of 
VRAM) but no monitor. It also included 
two Toshiba 525-MB SCSI hard drives 
and a CD-ROM drive. The floppy-drive 
card pings into its own proprietary slot on 
the expansion card riser 
and also holds the busi¬ 
ness-audio option. 

In fact* all the drives 
are on cards so that they 
can plug in without us¬ 
ing cables. The hard- 
drive cards can hold up 
to three 2^-inch SCSI 
drives. By plugging in 
two of these cards, you 
can pack this server with 
six hard drives (plus tire 
CD-ROM drive). You 
will need a second PCI 
SCSI controller if you 
want lo add the stacking 
SCSI expansion mod¬ 
ule, which holds four 
5!4-inch drives. Normal¬ 
ly, it can run off the 


built-in SCSI controller. 

In terms of performance, the 100-MHz 
Series E suffered in comparison with the 
133-MHz IBM and Austin systems, but it 
performed proportionately to its lower 
dock speed. 

Are You Running NT Software? 

PowerPC NT systems are priced very com¬ 
petitively with equivalently configured 
x86-based systems, particularly when you 
consider that they perform faster than the 
initial 150-MHz Intel P6 systems we’ve 
tested. While NT allows running of 286- 
level 16-bit software under emulation* that 
feature becomes increasingly less appeal¬ 
ing as more 32-bii Windows 95 software 
arrives. To justify buying a RISC-based 
NT system, you must not only require top 
performance with a major processor-in¬ 
tensive application, but you must also be 
able to satisfy most of your software needs 
with NT applications. ■ 


Dave Rowel! is a BYTE technical editor who 
covers hardware . You can reach him on BIX 
or the Internet at droweli@hix.conh 



Austin Direct PowerPlay 2 

I PC Technologies 

Austin, TX 

(800) 752-1577 

(512) 339-3500 

fax: (512) 454-1357 

http: //www. I pctechTn c. com 

Circle 1147 on the Inquiry Card* 

Personal Computer 
Power Series 850 

IBM Personal Computer Co, 
Somers, NY 
(800) 772-2227 
fax: (800) 426-4329 

Circle 1146 on the Inquiry Card. 

PowerStack Series 
E 604-100P 

Motorola Computer Group 
Tempe, AZ 

(800) 759-1107, ext. PR 
(512) 434-1526, ext, PR 
http://www. mot. com/com p uter/ 

Circle 1149 on the Inquiry Card* 
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to say a few words about their FaxFacts product. 
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See us st COMDEX Booth #S3989 


■ Fax Broadcost/Fox Mailbox 
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FEATURED UNIX PRODUCTS 
FOR MICROSOFT WINDOWS NT 
FROM SOFTWAY AMERICA; 

■ Hummingbird eXceed X for Windows NT $397 

JfaJY krn&t X m Wn far Ufa tkws NT 

m B&W Connect NFS for Windows NT from $359 

(lisms & saw NFS whim far NT 

■ NIKS Toolkit for Windows NT $199 

UNIX shell, (tmnands £ atHitm for NT 

■ Microsoft Windows NT 3.51 Works I a lion $299 

ffiis new *Open System* workstation 

■ Microsol I Windows NT 3.51 Server Iran $69 S 

Ihe ultimate mtsifi-GS server 

Other great UNIX products for Intel PCs 

M Unix Wan Personal Edition 2.01 $289 

(todr/cp UNIX with graphics & aatwarhmg 

m UnfxWare Application Server 7,01 $1095 

■ WordPerfect 6,0 for Unite Ware $331 

Store of lk ml gtophital md ptmtirng fm UNIX! 


For years the UNIX™ system 
vendors have been Irving in 
make I’NIX ami Windows work 
together on the same machine - 
without much tuck. Now Its uur 
turn to show you how Windows 
NT can be your next Integrated 
"Open Systems" platform. 

Softway America is one of the 

world's leading .suppliers of UNIX 
products lor Intel-based platforms. 
we specialize in Integrating UNIX 
tools and networking products 
with Microsoft Windows NT — 
tools to give you NFS dtent/servetr 
networking, X Windows, UNIX 
commands &. utilities and full 
blown UNIX development 
environments. On trip of that we 
offer gttrJl prices and support on 
all products and a no risk 30-day 
money back guarantee that makes 
us the plate to come for UNfX 
products! 

CALI NOW.,, 

■ BiM.g^gnTTCT 


Microsoft 


m na 



Caff far our complete Hst of UNIX products! 

BONUS!!! 

Order one of our products hr Windows NT 
today and receive a FREE shareware and 
sampler CO-ROM containing the hottest 
UNIX £ internet tools hr Windows NL 



P <£ RE AT PRICES 
H - SERVICE fc SUPPORT 
Q * SATIS f ACTI OHO U A RANT 11 P 

Softway America Incorporated 
P.O. Box 2621 

Evergreen, Colorado 80437-2821 
Phone: 303/670-5345 
Facsimile: 303/727 76 >8 
E-mail: sales@softway.com 
WWW: http^/www-SDfhway.ctHn/amervca 
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Enterprise Database Managers 

You can run a whole business on DB2/2, Oracle, or SQL. Server. But there 
are important differences in scalability, support, and reliability. 


DB2/2 2.1 helps new ^ 
database administrators 
by automatically running 
a user-setup program 
and sample database- 
creation software after 
installation. 
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A Oracle 7.1’s Object 
Manager lets you assign 
specific database privileges 
to each user. 


◄ SQL Server 6.0 
works closely with 
NT’s built-in security 
mechanisms, 
especially its User 
Manager, which lets 
you define security 
levels by group. 


BARRY NANCE 

I f you work with important business 
information such as customer names, 
orders, billings, and payments, a re¬ 
lational database management system 
(RDBMS) is essential. Running an 
RDBMS on a networked desktop PC puts 
the data close to the people who use it. 

For this review, we looked at the latest 
versions of three PC-based RDBMSs that 
have the power and the capabilities need¬ 
ed to run an enterprise: IBM’s DB2/2 2.1, 
Oracle’s Oracle 7.1, and Microsoft’s SQL 
Server 6.0. 

All three systems offer stored proce¬ 
dures. triggers, and constraints. A stored 
procedure is a set of processing steps that 
executes on the database server PC rather 
than on the client. A trigger is a stored pro¬ 
cedure that fires when a specified event 
(row insertion, deletion, or updating) oc¬ 
curs. A constraint is a business rule in the 
database that specifies acceptable values or 
relationships among data fields. Con¬ 
straints let you enforce referential integri¬ 
ty relationships among your database ta¬ 
bles; you can ensure, for example, that no 
one can delete a customer’s account in one 
table if billing records for that customer 
still exist in another table. 

These are big-league features that, along 
with higher capacity and performance, help 
distinguish these database managers from 
such products as Microsoft Access, Lotus 
Approach, and Borland Paradox. 

Stress Test 

Overall, we found Oracle to be the best of 
the three. It scales the most consistently 
across PCs, minicomputers, and main¬ 
frames (see the chart “Comparing Rela¬ 
tional Database Features” on page 216), 
and it offers more platform choices than 
DB2 or SQL Server. We recommend Or¬ 
acle for enterprises with many remote sites 
of diverse sizes. It is also mature, a market 
leader, and rich in features. 

DB2/2, though it scales almost as well 
as Oracle, doesn’t offer you as big a range 
of choices; for example, the next higher 
gradation of DB2, which runs on IBM’s 
RS/6000 RISC workstation, has relatively 
little third-party support. Still, for com¬ 


panies downsizing to client/server and that 
already have DB2 on a mainframe, DB2/2 
is an excellent desktop solution. It’s also a 
good choice for organizations that need 
the utmost in reliability. 

SQL Server runs only on Microsoft 
Windows NT, which limits its scalability 
to 486-based PCs through DEC Alpha- 
based systems and. eventually, PowerPCs. 
But it offers excellent integration with Vi¬ 
sual Basic and with Microsoft and third- 
party applications. 

To gauge reliability, we wrote an 
“RDBMS killer” program to Find out how 
each product behaves at its saturation 
point. The multithreaded program, emit¬ 
ting SQL operations to each RDBMS at 
an ever-increasing rate, ran directly on the 
database server rather than across the LAN. 
All three products died during the stress 
test, as we expected. We wanted to study 
the failure itself, not measure how long 
each RDBMS lasted (long before your 
own database software died, you would 
have gotten more hardware and scaled 
your systems upward). 

DB2/2 failed gracefully, shutting down 
and leaving the database undamaged. But 
when SQL Server and Oracle died, we had 
to run repair utilities before we could re¬ 
sume using the database. 


DB2/2 2.1 

IBM continues to make DB2 more con¬ 
sistent across PCs (running OS/2), 
RS/6000s (AIX), AS/400s (OS/400), and 
mainframes. IBM has targeted other plat¬ 
forms for DB2 as well, including HP-UX, 
Solaris, Sinix (Siemens Nixdorf Unix), 
and Windows NT. But DB2 is not yet one 
database product with a single code base. 
Slight differences exist among versions, 
most notably in the Data Definition Lan¬ 
guage (DDL) statements you use to allo¬ 
cate and initialize a new database. The bot¬ 
tom line: You sacrifice some portability 
with DB2. 

We tested DB2/2, the OS/2 version that 
supports symmetric multiprocessing 
(SMP). DB2/2 supplies programming in¬ 
terfaces for a wide variety of computer 
languages, including C, C++, COBOL, 
and FORTRAN. IBM’s own VisualAge 
and many third-party products (such as 
Watcom’s VX-REXX) are excellent add¬ 
on tools you can use with DB2/2. 

You can configure DB2/2 to replicate 
data among a set of database servers. 
DB2/2 can also work through Distributed 
Database Connection Services (DDCS) or 
other middleware products to interface 
with mainframe DB2 databases. Admin¬ 
istration is easy, either locally or remotely, 
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TOP THREE REASONS TO BUY... 


DB2/2 

• Supports faster-executing static SQL 

• Works on SNA networks 

• Is easy to program 

Oracle 

• Supports row locking 

• Scales in fine gradations from PCs to mainframes 

• Is consistent across platforms 

SQL Server 

• Works well with Visual Basic and shrink-wrapped 
Windows programs 

• Has good Windows NT-based security features 

• Replication is easy to set up and administer 


through GUI administration software. For 
remote sites that don’t have their own data¬ 
base administrator, DB2/2 offers remote 
administration tools. A separate product, 
Visualizer, lets you build, update, or query 
your database. 

DB2/2 2.1 subjects SQL statements to 
one of nine levels of optimization just pri¬ 
or to processing those statements. The nine 
levels, which can be configured by a data¬ 
base administrator or set by application 
software, allow precise tuning of database 
response times. You’d use level 0 or 1 for 
SQL that's already optimized by the pro¬ 
grammer. Higher levels let DB2/2 examine 
and reformat SQL submitted by. for in¬ 
stance, a front-end query tool such as Mi¬ 
crosoft Access. 

Programs can emit either “dynamic” or 
“static” SQL to DB2. Dynamic SQL is 
compiled at run time; it can be a string of 
text, for instance, that someone types into 
a program at the command line. In con¬ 
trast. static SQL consists of statements, 
embedded directly in the program, that are 
fully known at compile time. Precompile 
and postcompile steps, part of a process 
IBM calls “binding,” store the static SQL 
statements in files with a .BND extension. 
In general, static SQL executes much faster 
than dynamic SQL. 

Oracle 7.1 

Oracle runs on more than 90 platforms 
(about 60 of which are Unix environ¬ 
ments). Because the database software is 
essentially the same code for each plat¬ 
form, Oracle is amazingly consistent on 


different platforms. Moving an 
Oracle database from one plat¬ 
form to another is a simple matter 
of using the export and import 
utilities supplied with the pack¬ 
age. Database administration and 
design are also consistent among 
platforms. The same DDL for 
creating an OS/2 Oracle database 
can also create a NetWare NLM, 

NT, or Unix one. 

Oracle takes advantage of 
SMP in environments that offer 
multiple CPUs (OS/2, NT, AIX, 

SCO). The previous version of 
Oracle provided only “strict” data 
replication through two-phase 
commit or unsynchronized table 
snapshots. Version 7.1 adds 
loose, time-delayed replication 
from a primary database site and 
optimistic replication that allows any one 
database site to update without waiting for 
other sites to catch up. You can also con¬ 
figure Oracle to replicate table updates 
onto another (remote) Oracle database or a 
DB2 mainframe database. 

Administering Oracle is easy, since the 
OS/2 and NT versions come with native 
GUI tools, but you administer the Net¬ 
Ware NLM version through an over-the- 
wire Windows interface. Oracle, through a 
separate product, offers remote adminis¬ 
tration tools for distant sites that don’t have 
their own database administrators. 

Oracle supports the use of triggers, 
stored procedures, and database constraints 
through its PL/SQL database server pro¬ 


gramming environment. It also supports 
dynamic SQL and, for embedded SQL, a 
form of static SQL. However, unlike in 
DB2/2, there is no separate “bind” step 
the programmer performs during devel¬ 
opment. And, to improve processing of 
SQL statements, Oracle uses an optimizer 
to predigest SQL. (See the Technology 
Focus box below for an explanation of 
SQL processing in all three products.) 

Oracle isn’t quite as easy to program as 
DB2/2, and it doesn’t have tight, thread- 
oriented integration with the host operating 
system. On the other hand, Oracle enjoys 
a great deal of support from third-party 
software vendors, and SQL*NET is an ex¬ 
cellent, multiplatform-oriented SQL de- 


SQL Compilers: The Performance Nexus 

The database engine's SQL compiler is arguably the most im¬ 
portant part of an RDBMS. It must recognize and understand 
natural language (SQL), then turn the SQL statements into “in¬ 
structions” it gives to the database engine’s retrieval and up¬ 
date processes. The job is compounded by speed requirements. 

SQL compilers process SQL statements in five basic steps. 
The first step parses the SQL, examines it for syntax errors, 
then converts the SQL parse tree into an internal representa¬ 
tion. The second step examines the reformatted SQL to ensure 
that executing the statement won’t violate referential integrity. 
This step also notes whether the database engine should pro¬ 
cess a constraint or trigger for the SQL. 

Next, the SQL compiler rewrites the SQL statement, replacing 
view references with actual column names and transforming the 
SQL for processing by the optimizer. The transformation elimi¬ 
nates redundant joins, adds implied predicates, and converts 
INTERSECT clauses to EXISTS subqueries. 

In the fourth step, the optimizer uses cost-based algorithms 


to determine the most efficient execution method for the SQL 
statement. It finds the best join order, for example, and it de¬ 
cides whether the execution of the SQL statement will be CPU- 
or l/O-bound. The optimizer chooses an execution path for the 
SQL statement that will result in the quickest response from 
the database engine. 

The fifth step “remembers” the 
essence of the SQL statement for 
later comparison with other SQL 
statements; the SQL compiler 
keeps a history of how well it opti¬ 
mizes statements so it can “learn” 
the fastest ways to access the 
database. After this fifth step, the 
SQL compiler delivers the com¬ 
piled, optimized SQL statement to 
the retrieval and update processes 
in the database engine. 


SQL emitter 
(application software) 


SQL j 
request | 

Respons^ 

SQL 

Database 

compiler 

engine 

An RDBMS’s SQL compiler 
has a central role in making 


efficient queries. 
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COMPARING RELATIONAL DATABASE FEATURES 



DB2/2 

ORACLE 

SQLSERVER 

* Price per user 
(50 users) 1 

$123 

$101 

$25 

Server platforms 
(with OS) 

PC (OS/2), 

RS/6000 (AIX), 

AS/400 (OS/400), 
mainframe (MVS. VM) 

PC (OS/2. NT, NetWare), 
assorted Unix, mainframe 
(MVS. VM) 

NT 

Client platforms 

DOS, Windows. OS/2, 
Macintosh 

DOS, Windows, OS/2, 
Macintosh 

DOS. Windows 2 

RAM (replication 
enabled) 

16 MB 

16 MB 

32 MB 

Symmetric multi¬ 
processing support 

• 

« 

• 

Maximum columns 
per table 

256 

256 

250 

Row locking 

_3 

• 


Replication 

• 

• 

• 

Centralized 

management 

• 

_4 

• 

Referential integrity 

• 

• 

• 

Stored procedures, 
triggers, and constraints 

• 

• 

* 

Programming languages 

C, C++,COBOL, 

REXX, FORTRAN 

a C++, COBOL, 

FORTRAN 

C, C++, COBOL 
Visual Basic 

Transport protocols 

IPX, NetBIOS, SNA 
(APPC), TCP/IP 

IPX, NetBIOS, TCP/IP 

IPX, NetBIOS, 

TCP/IP 

Static SOL 

• 

Q 

O 

SNMP alerts • 0 

• - yes ; O = no 

1 Ihcludes basB product plus 49 client licenses 

2 Microsoft does mol support OS/2 and Mac clients, but third-party support Is available. 
a Fagfi’Esvel only 

4 Ora.de offers separate remote-monitoring utilities. 

0 


livery mechanism, 

SQL Server 6.0 

Microsoft originally licensed an OS/2 ver¬ 
sion of SQL Server from Sybase, But when 
Microsoft ditched OS/2 for Windows NT, 
it terminated that business relationship. 
The latest version of SQL Server continues 
to look much like the Sybase database 
management products (which run on Unix 
platforms), but Microsoft says that it has 
changed about 60 percent of SQL Server. 
We found that the underlying architecture 
has changed considerably from prior ver¬ 
sions, The programming interface and con¬ 
figuration process, on the other hand, are 
similar to earlier versions of both Microsoft 
SQL Server and the Sybase product. 

SQL Server, which now ns ns only under 
NT, has a new GUI administration tool 
called SQL Enterprise Manager (SEM), 
While previous versions of the RDBMS 
used a text-mode Interactive SQL (JSQL) 
interface, this one has GUI database-ad¬ 
ministration tools. New features include 
scrollable cursors, distributed management 
objects, and extended stored procedures. 
Before, you coded your SQL Server stored 
procedures in Microsoft's (Sybase's) 
Transact-SQL language, and you were lim¬ 
ited both in performance and in function to 
the design of Transact-SQL. Extended 
stored procedures allow SQL Server to 
use external programs to handle database 
events. And, like Oracle, the program uses 
a cost-based optimizer to examine and re¬ 
format SQL statements. 

Microsoft has tightly integrated SQL 
Server into the NT environment. Ii is con¬ 
sistently the same database manager, from 
both architectural and user interface view¬ 
points, on Intel, Mips, or DEC Alpha sys¬ 


tems. NT schedules individual SQL Serv¬ 
er threads on different CPUs if your data¬ 
base server is an SMP machine. 

SQL Server, like DB2/2 and Oracle, can 
automatically replicate changes onto re¬ 
mote databases, but its replication uses a 
publish-and-subscribe metaphor. A distri¬ 
bution server hosts a distribution database, 
which holds rows from published tables 
until SQL Server can copy the rows to the 
databases that subscribe to the pub¬ 
lished tables. A publication database 
can define publication tables, and a 
subscription database can subscribe to 
those published items, Through SQL 
Server’s SEM interface, replication is 
particularly easy to set up. However, 
changes made on a remote SQL Serv¬ 
er by means of a remote procedure can¬ 
not be rolled back (undone), 

SQL Server's light integration with 
NT helps make it a secure database, 
and SEM gives it point-and-click ease 
of use. But SQL Server isn't yet ready 
for the enterprise. If you use OS/2 or 
Macs, you'll have to buy an ODBC 
connectivity solution from a company 
other than Microsoft. And because of 
the rift between Microsoft and Sybase, 
SQL Server customers who want to 


mix the Sybase and Microsoft versions of 
the program will have trouble. ■ 


Contributing editor Barry Nance is the au¬ 
thor of several hooks , including Using OS/2 
Warp and Client/Server LAN Programming 
(Qtte, 19941 you can reach him via the In¬ 
ternet at barryn@bix.com. 
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Moving On Up 

SQL Server 


406 Pentium DEC Alpha 
- NT - 

DB2 


406 Pentium 

-OS/2- 


RS/6000 
AIX 


Oracle 


AS/400 Mainframe 
OmQQ MVS. VM 

mm 


466 Pentium 
OS/2, NT, 
Netware 


Misc. 

platforms 

Uribe 


Mainframe 
MVS. VM 


While SQL Server runs only on Windows NT, DB2 scales 
from PCs up through mainframes. Oracle, which runs on 
more than 90 platforms, scales especially well. 
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Software 

Organization Made Loud and Clear 


NetManage*$ COCO Pro is both a sophisticated P1IVI and 
alternative Windows desktop 


enter it directly into 
ECCG's phone book. 

Not lust a PIM 

About three years ago, 
ECCO reintroducxd 
PIM users to the con¬ 
cept of outlines* The 
new version (3,0) calls 
them notepads, but 
they’re basically still 
outlines, with some 
user interface (UI) im¬ 
provements, such as 
easy ways to join and 
split lines. 

ECCO is capable of 
far more complex pre¬ 
sentation and organi¬ 
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Unlike standard Windows applications that are compliant with the Multiple Document 
Interface (MDIJ, ECCO Pro actually merges different views into one seamless window, 
so it’s easy to move data from one notepad to another. 


JOHN MONTGOMERY 

T here is a method in your madness, 
you continue to insist, despite 
working in an office that seems 
to have been decorated by the guy who in¬ 
vented the Post-U, where the papers on 
your corkboard should be carbon-dated, 
and where any horizontal surface is a filing 
cabinet* This is entropy in action* 

NetManage’s ECCO Pro is a personal 
information manager f PIM) that fights en¬ 
tropy. By using linked outlines, ECCO not 
only can round up your to-do list, your list 
of people to call, and your phone book, il 
can help restructure the way you work. 
With ECCO, you'll start to think in hier¬ 
archical terms, categorizing what needs to 
be done and even doing simple project 
management 

But that's ECCO’s downside, too. As 
with any PIM, you have to adjust to the 
way it works. Despite this one possible 
shortcoming, ECCO is powerful enough 
to handle most PIM tasks. Actually, ECCO 
is a little scary. It’s so all-inclusive that 
you may find you can’t function without it. 
You won’t feel comfortable jotting a name 
down on a piece of paper. You’ll have to 


zation, though* You 
can add columns, as you can in a spread¬ 
sheet. For a project outline with a month- 
project-tasks hierarchy, you could add a 
start date and an end date, a pop-up list of 
people available to work on the project, 
and a check box to mark when you finish 
a stage of the project. If you wanted to get 
really fancy* you could even add Gantt 
charts and columns based on information 


in your phone book or lo-do list. In fact, 
you can cross-reference the information 
in any of the outlines you create. 

This type of cross-referencing is handy* 
You can drag information from one outline 
into another, and it will be referenced in 
both places. For example, drag a name 
from your phone book to your calls list. 
ECCO not only adds it there but adds a 
check mark by that name in the phone 
book to remind you to call the person. Dur¬ 
ing the phone call, you can take notes un¬ 
der the person's name in either the calls 
list or the phone book. The name and note 
will appear in both places. When you mark 
the call as done, it’s added to your com¬ 
pleted tasks list, so you can keep a record 
for your nosy boss. 

Learning Row to Think 

ECCO includes six templates, each tar¬ 
geted at a type of information: general, le¬ 
gal, manager, project, research, and sales. 
Common to each template are, not sur¬ 
prisingly, a calendar and a phone book— 
standard in any PIM. Common across most 
are a tasks list and a calls list. 

Outlines and Lcmplates aside, whaL 
makes ECCO special is its integration with 
other applications* It supports OLE 2.0, 
so you can embed documents into ECCO 
outlines with no problem (though in these 
days of widespread OLE 2,0 availability, 
that goes without saying). Beyond that. 


Locat .ec o file 


ECCO's Unique File»Locking System 

When you share files on a network, you need some way to ensure that two people 
can't modify the same data at the same time. That's easy if you're not expecting two 
people to try to access one file at once. But with shared files, such as those ECCO 
uses, you need sophisticated file locking. 

ECCO isn't record-oriented, so it can't use the type of locking found in most com¬ 
mercial databases. Instead, it usually (depending on the type of file] locks a file for 
as long as a client needs it and then unlocks it. This basic protocol is called 
0F_SHARE DENY_NQNE, which specifies that if the file is already open in another 
mode, a second open command should fail, but multiple clients can open it in this 
mode- When the file is open, ECCO sets the first 10 bytes of the file as locked using 

_...._ the DOS FLOCK function (a 00$ INT21H 

function]* Once all this is set up, only the 
locking process can read or write to the 
file. 

File locking varies a little depending on 
the type of file you’re opening. The most 
common scenario would run like this. You 
open a shared file. ECCO opens the shared 
file itself, loads it into memory on your ma¬ 
chine, and then closes ft. ECCO then opens 
a pair of shared status files and holds 
. them open until you close the original file. 



ECCO sets up locked 
"channels" to ensure 
that only one Instance 
of each teral Fite cen 
attach to the aha red file. 
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REVIEWS 


Organization Made Loud and Clear 


What’s New in Version 3.0 

9 Group scheduling via direct network access, 
TCP/IP, and E-mail 

* Real-world templates le*g., Rolodex and 
three-ring hinder) 

• Expanded drag-and-drop functions 

• Time and expense tracking 

* Simplified dialog boxes 

ECCO also includes a clever tool called 
the Shooter—a sophisticated cut-and-paste 
tool that far surpasses Windows’ own. 
When you install ECCO, the Shooter (a 
small arrow) appears in the title bar of all 
the applications you run. You left-click on 
it, and a drop-down menu appears, offering 
you the option of *‘shooting 11 selected in¬ 
formation to another application. Gener¬ 
ally, you’ll probably be shooting names 
and addresses from your ECCO phone 
book into word processing documents. 

Here’s the best pari: When you update 
the information in your ECCO phone 
hook, it will be updated in your word pro¬ 
cessing document, too. We noticed a minor 
problem with the Shooter, however. On 


slow machines, it drags down the respon¬ 
siveness of your running applications. But 
on any machine faster than a 486/50, you 
shouldn’t notice a problem. 

The main drawback to ECCO is that the 
database around which it’s centered isn’t 
fully relational, and the filtering engine 
can’t compensate for this. So, to Lake dif¬ 
ferent views of a project, you must create 
a new outline and drag the folders from 
the folder manager into the new outline. 
You can’t click on a column in your ex¬ 
isting outline and say, “view by this col¬ 
umn.” You can son by columns, however. 

Once you have 
mastered ECCO, 
you will probably 
find that your co- 
workers are envi¬ 
ous of your new¬ 
found efficiency. 

That’s when to in¬ 
stall it on your net¬ 
work. ECCO uses three tools for sharing 
information. With the first tool, ECCO 
stores its shared files on a file server but 
keeps the executable file on your local 
disk. You then use the second tool—an 


E-mail transport such as Vendor-Inde¬ 
pendent Messaging (VIM) or MAPI—to 
request meetings. The third tool is repli¬ 
cation. You can replicate local informa¬ 
tion from a desktop computer to a note¬ 
book and back. 

Enforced Organization 

For people who are already organized, 
ECCO is a natural way to work. If you’re 
not organized, ECCO can help you get 
there by making you think of projects and 
information hierarchically. Bui if your 
style is more free-form, maneuvering to 
the correct outline, finding 
the right place to enter 
data, and learning how to 
use the information in the 
various columns could be 
more trouble than it's 
worth. With that caveat, 
we recommend ECCO Pro 
for anyone who is striving 
to reach the apex of organization. ■ 


John Montgomery is BYTE’s features edi¬ 
tor. You can reach him on the internet or 
BIX at jmontgomery@hix.com. 


ECCO Pro 3.0. 

NetManage, Inc. 
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1206} 885-4272 
fax: (206] 885-0127 
eccoservi ce@n etm a nage .com 
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REVIEWS 


Storming the Enterprise 

OLE Automation servers make Visual Basic 4.0 a tool for three-tier 
client/server applications 



Visual Basic 4.0’s Object Browser displays objects you create, as well as 
objects from other applications. Here objects are being selected from Visual 
Basic's own integrated development environment ffDEJ library. 


STEVE GILLMOR 

W ith release 4.0 t Visual Basic 
developers can create their 
own OLE components, de¬ 
ploy them via Remote Automation tech¬ 
nology, and programmatically control the 
development environment, Microsoft's 
new version offers other significant im¬ 
provements to the existing Standard and 
Professional Editions, as well as adding 
an Enterprise Edition for team-based client/ 
server projects. It’s a big leap forward. 

As Microsoft moves millions of com¬ 
puter users to the 32-bit world of Win¬ 
dows 95 and NT, Visual Basic has been 
endowed with both 16- and 32-bit ver¬ 
sions. Now users can not only create NT 
and Windows 95 logo-ready applications, 
but they can use the same Visual Basic for 
Applications programming language that 
was first introduced in Microsoft Excel. 

From 16-bit VBXes to 32-bit OCXes 

Since version 1.0, Visual Basic has pros¬ 
pered by providing an intuitive develop¬ 
ment toolkit augmented with third-party 
Visual Basic custom controls (VBXes). 
Version 4.0 delivers a migration path from 
16-bit VBXes to 16“ and 32-bit OLE Con¬ 
trols (OCXes). 

The conversion is automatic. Visual Ba¬ 
sic checks to see if OCX updates exist 
when your project is loaded, and it then 
prompts you with a dialog box to confirm 
the changes. You can still use VBXes if 
you like, but only with the 16-bit versions 
of Visual Basic 4.0 provided in the Pro¬ 
fessional and Enterprise Editions. The 
Standard Edition is available only in the 
32-bit version. All three editions ship with 
10 Windows 95 custom controls. 

Integration of the Data Control and the 
data-aware controls, which began with ver¬ 
sion 3.0, continues with the new product. 
The OLE Container Control now is data- 
bound, as are the grid, list, and combo box¬ 
es. A new 32-bit version of the Jet database 
engine, which Visual Basic shares with 
Microsoft Access, adds referential integ¬ 
rity, cascading updates and deletes, pro¬ 
grammatic security control for users and 
groups, multiple workspaces for multiple 
simultaneous connections, and Rush more 


technology for ac¬ 
celerated queries. 

Version 3.0 of 
the Jet engine also 
marks Microsoft’s 
first steps toward 
database repl i c at ion; 
developers can now 
convert databases 
into replicable forms 
that can be copied 
and subsequently 
synchronized. If you 
have Access for Win¬ 
dow's 95, you can syn¬ 
chronize (or merge) 
one replica with an¬ 
other via the Win¬ 
dows 95 Briefcase, 

We were particu¬ 
larly pleased with 
Visual Basic's leveraging of the Windows 
95 environment. For example, you need 
Windows 95's expanded Resources to load 
multiple instances of the program, a re¬ 
quirement for developing remote OLE 
servers on a local machine. Drag-and-drop 
and right-mouse quick-menu support (both 
Windows 95 features) quickly become old 
friends during forms development. 

The Look and Feel of OLE 

Like its predecessor. Visual Basic 4.0 lets 
you control other applications’ objects via 
OLE Automation, You can use the en¬ 
hanced OLE Container Control to display 
stored OLE documents, including audio 
and video clips. Commercial applications, 
such as Excel, Word, and Visio for Win¬ 
dows, can provide ToolBox icons to rep¬ 
resent their OLE document objects. 

The Visual Basic editor reflects the ex¬ 
panded integration of OLE Automation, 
You use the new Object Browser (see the 
screen) to explore the object libraries sup¬ 
plied by OLE-enabled applications. When 
an OLE server is installed on your system, 
you can select its object library from a 
drop-down list that also includes your cur¬ 
rent project. You then choose a class from 
the Classes/Module box, which displays 
the associated methods and properties in 
the companion window. 

You can show or paste syntax templates 


into your code, jump to context-sensitive 
help, or simply use the Browser as a quick 
way to navigate from one spot to another 
in your project’s code. You can also set 
an option to view either one procedure at a 
time or all in a scrollable listing. 

OLE Automation and Other Developments 

Microsoft is midway through the process 
of migrating the Visual Basic for Appli¬ 
cations language across its Office suite; 
Office 95 now' has it in Excel and Project, 
with Access to receive it soon, and Word 
and PowerPoint to follow r by year’s end. 
VBA has finally arrived, bringing with it 
optimized OLE tools such as the Wi th and 
For Each statements and the Coll ect ion 
data type. These constructs make code 
simpler, faster, and more readable, plus 
you can use code generated by the Excel 
macro recorder without modification. 

VBA allows conditional compilation 
both in code and from the command line, 
making it simple to create common code 
that can be recompiled for either 16- or 
32-bit versions of projects. You can use 
the new Compile on Demand and Back¬ 
ground Compile switches to determine 
w r hether a project is to be fully compiled 
before it starts, compiled as needed to 
speed application start-up, or compiled in 
the background during idle time. Support 
has been added for automatic inc remen - 
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Storming the Enterprise 


Executing Remote Objects 



Visual Basic 4.0’s technology for distributing and executing remote 
objects offers a glimpse of future Windows technology. Microsoft says 
these remote-execution features will be included as part of Cairo* the 
next major upgrade of Windows NT. 

When you install the Enterprise Edition on a 
client machine, Visual Basic adds a new OLE Au¬ 
tomation proxy. When an OLE client asks to use 
an object* the Windows Registry knows whether 
that object resides on a local or remote machine. 

If it's on a remote machine, the Registry commu¬ 
nicates with the new OLE proxy* which converts 
the standard OLE Automation call to a Windows 
NT remote procedure call (RPC|. The object is 
then sent across the network wire, where it f s 
picked up by the Automation Manager* a multithreaded, redistributable 
application that the Visual Basic developer places on the server by using 
the Setup Wizard. 

The Automation Manager receives the RPC message stream and re¬ 
converts (or ufimarshatls) the data to standard OLE Automation calls, 
which are then sent to the server application. Neither the client nor the 
server deals with anything other than standard OLE Automation. In addi¬ 
tion, the programmer doesn't need to know anything about RPC coding. 


Because OLE servers created m Visual Basic are single-threaded, pro¬ 
grammers tend to run several instances of the same object within a 
server to achieve multitasking. But since each object takes up roughly 


500 KB of RAM, running multiple remote servers simultaneously can 
drag down performance. To get around this problem, Visual Basic pro¬ 
vides a Pool Manager, which maintains pools of objects that can he 
handed to clients as needed. The pools can he on separate computers. 

The Remote Automation technology works only with out-of-process 
servers. You canoot access a remote in-process DLL directly from a 
client machine, but the remote server can access those DLLs on its own 
machine. 


Workstation 


OLE client process 


A 


t 


Remote 

Automation 

proxy 


Win32 remote computer 

OLE server process 


Automation Manager 

Remote 

Automation 

stub 




► OLE J 
proxy 


OLE 

stub 


Object 

“A” 


Object reference (Dim X as new A) 


Remote Antomatiwi works by replacing the original proxy and stub with modules that use the remote procedure call (RPC) 
protocol to communicate over the network. 
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REVIEWS 


Storming the Enterprise 


tal versioning, and you can now edit and 
store Windows EXE header-file informa¬ 
tion (e.g., comments and trademarks). 
The Professional Edition takes a giant 
step by offering the ability to create your 
own OLE Automation servers. Two types 
are possible: in-process and out-of-pro- 
cess. Both expose methods and proper¬ 
ties that can be browsed by any OLE client 
application. An in-process server is im¬ 
plemented as a DLL and runs in the same 


process as the client that accesses it. 
Out-of-process servers run in their own 
address space; they require OLE’s proxy/ 
stub mechanism to receive parameters 
from the client and then return them. The 
Enterprise Edition adds the capability of 
executing these out-of-process servers re¬ 
motely over a network (see the Technol¬ 
ogy Focus box). You can move frequent¬ 
ly changing code from front-end client 
machines to a centralized OLE Automation 


server for easier maintenance, while proces¬ 
sor-intensive tasks are executed by power¬ 
ful remote servers at the back end. 

Visual Basic 4,0 is itself an OLE server, 
exposing its integrated development en¬ 
vironment (IDE) to interaction with OLE- 
compatible applications, including OLE 
servers that you can now create. This tech¬ 
nology opens Visual Basic to a variety of 
integrated add-ins, including Wizards, tem¬ 
plate libraries, forms generators, CASE, 
and team development toots. 

A Promising Future 

Visual Basic 4.0 continues to expand the 
horizons for custom application*;. Whole¬ 
sale adoption of OLE Automation through¬ 
out the programming system goes hand in 
hand with Microsoft’s Office 95 strategy. 
Gone are the synchronization issues with 
Microsoft Access that required reduced- 
functionality compatibility layers. 

The ability to create OLE Automation 
servers is not matched in OCXes; that task 
still falls to Microsoft Visual C++ or com¬ 
parable tools. Visual Basic continues to 
generate code that requires a run-time in¬ 
terpreter for execution, with a resulting 
trade-off in performance versus a com¬ 
piled product. On the other hand. Visual 
Basic executables remain smaller, because 
they don’t have to add run-time code for 
each module in a distributed application. 

Furthermore, the Remote Automation 
technology does not constitute true, dis¬ 
tributed-component computing. Rather, it 
supports a new approach to rapid applica¬ 
tions development for client/server tools. 
Because business rules are separated from 
the front and back ends, the resulting code 
can be revised, maintained, and reused 
more easily. And the new OLE-server ca¬ 
pability can make users providers—not 
just consumers—of Visual Basic applica¬ 
tions and add-ins. ■ 


Steve GiUmor is director of Southern Digital 
Inc., a consulting firm in Charleston, South 
Carolina ♦ He is coauthor of Using Visual 
Basic 3 ( Que/Prenuce-Half 1993). He can 
he reached on the Internet at sgillmor@ 
aoLcom or on BIX c/o “editors ." 

Visual Basic 4.0 

Enterprise Edition .... $995 
(Standard Edition, $99: Professional 
Edition, $499) 

Microsoft Corp. 

Redmond, WA 
(206) 882-8080 
(800) 426-9400 
fax: (206) 93^7329 
Circle 1026 on Inquiry Card. 


Can Your UPS 
Do This? 

FIND 
OUT 
MORE 

Call now and well 
send you our 

FREE VIDEO 

or your no-obligation 
sample unit. 
312/755-8741 
Ask for Dept. Q30 

mgs 
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Smart Series 
Exclusive #1 

PowerAlert Plus 
software allows you to 
view operating 
information on any 
network station from 
any network station. 

Smart Series 
Exclusive #2 

PowerAiert Plus 
records ail power 
problems networkwide 
to one easy-tO'View 
Master Log. 



TRIPP LITE 

THE POWER PEOPLE 


Smart Series 
Exclusive #3 

PowerAlert Plus' built-in 
graphing utility allows 
you to graph incoming 
power anywhere on the 
network. 


500 N. Orleans 
Chicago, IL 60610 
Tel: 312/755-8741 
Fax: 3T 2/644-6505 


280 VA to 5000 VA 
models available 


% 


MeM 
rested and 
Approved 


© 

K3TOT 


The Smart Series UPS from Tripp Lite 
The Power Protection Price Leader 
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Typical network locations in the U S. get mugged 
by an average of 289 power disturbances yearly. 
Surges. Spikes. Sags. Brownouts. Nasty stuff 
that can corrupt your data. Steal productivity. 


Fortress quality power protection arrests them all 


Crime survey for 
your area. 


THIS YEAR. 


Obtain HHEE hard data on 
power quality in your atea 
from the BEST National Power 
Laboratory • five-year 
real’world study 
Call 1-300-256-5794, 
ext NOOS 


Fortress 
scores highest. 

In the 1904 Reliability 
Ratings Survey, iha BEST 
fortress customer 
sa tisfac tion/rel iab i I i ty score 
was hrgher than any othar 
(UPS) vendor surveyed - 
4 94 average rating 
on a l-to-5 scale. 

All surveyed would 
buy BEST agam. 


Fortress® uninterruptible power systems stop this 

crime wave cold. With advanced features Like 

Adaptive Power Tracking, Fortress—unlike some 

"UPS"—prevents any break in computer-grade 

power to your system. 

As for violent crime, 

Fortress passed grueling 

tests to earn its UL1449 

badge for lightning and 

surge protection. 

(A "Double Lifetime" Warranty is standard *) 

Plus, Fortress is loaded with intelligence. The 

front panel displays critical data like runtime 

remaining (no software needed). Customizing 

operation is a breeze. And sophisticated 

network power management is a snap. 

Serious about crime prevention? 

Find out more about today's 

best value in serious power 

protection. Fortress. 

Can 1-800356-5794, ext 102 
for more information. 

Come See Us at 
COMDEX Booth #S305G 


BEST POWER 

A UNIT OF GENERAL SIGNAL 

Circle 64 on Inquiry Card (RESELLERS: 65). 
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New Back-UPS: *119 
blackouts, brownouts 




“The clear winner in price performance,, 
it's unbeatable.,, 1 * —PC Magazine UK 


In the next three months, more 
THAN 30,000,000 PCs WILL RE HIT BY 

POWER PROBLEMS— 

Who needs power protection? If you use a 
computer, you do, A study in a recent PCWeek 
showed that the largest single cause of data loss is bad 
power, accounting for almost as much data loss as all 
other causes combined. Every PC plugged into an 
outlet is vulnerable* In fact, you have better odds of 
winning the lottery than of escaping the sting of 
power problems. One study found a typical PC is hit 
over 100 times a month, causing keyboard lockups, 
hard drive damage, and worse* 

Simply put, if power problems are the least of your 
troubles, you’ve got one chance to keep it that way. 
You insure your car and home with the best policy 
you can afford. It just doesn’t make sense to leave 
your PC (which is at far greater statistical risk) 
vulnerable to loss or damage. 


Source: Contingency Planning 


Source: Bell Laboratories 



LIFETIME 


EQUIPMENT 

PROTECTION 
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Back-UPS 

4 0 0 ] 


Test 


Why a $119 APC UPS costs less 

THAN A $9.” “SURGE PROTECTOR”... 

Contrary to most people’s belief, a PC alone already has 
more protection built into it than a low- 
end ’"surge suppressor,” which is m 9 

usually nothing more than a well- M 

packaged extension cord. In other ** 

words, going without any protection 
is just as good as underspending on 
one of the most important PC 
decisions you’ll make. 

And since sags and blackouts 
represent more than 90% of power problems likely to hit your 
computer, even quality, high-performance surge suppressors are 
literally powerless to protect you from data loss. 

That’s why you need instantaneous battery backup power 
from an APC Uninterruptible Power Supply to prevent 


For extended 
brownout protection 
for advanced PC 
workstations call 
about APC’s New 
Back-UPS Pro! 


PC World 

Tap 20 


“Don't take chances. Get the 
ultimate protection ... from A PC. 
-PCWorld 


AWUCAH 


Back - UPS should be standard on 
every desktop... effective, affordable, designed to 
last...” “PC Computing 

"A UPS can pay for itself the first time it saves 
your data. — MacUser 


Just don’t have the time for power problems on 
your PC? Don’t worry. They’ll always make the 
time for you* It’s not if a power problem will 
occur, hut when. Due to household appliances, 
poor wiring, bad weather or even other office equipment, 
power problems are as inevitable as death and taxes. 

You can’t run, but you can hide, behind APC protection. 

Thar’s why we’ve just introduced new models in our 
award-winning Back-UPS line, now delivering reliable 
protection for just £119. 


#1 

Moosorr 

WINDOWS 

COMESTIBLE 




















protection against 
and other trials by fire 


f 


More than 3,000,000 satisfied customers count on APC reliability that goes above and beyond the call of duty 


After a raging fire which took trucks to 
subdue, Michael Bertolkin, director of the 
Systems Division at Correa Enterprises, 

Jnc, didn't expect much. M While 
rummaging through the ashes, we heard 
something beeping. Our four APC units 
were still in action, while two UPSes from 
another brand were history. We're stilt 
using these same APC units at our new 
office location - they still work like a 
charm! We're impressed with the 
ruggedness, reliability, and product support 
offered by APC ." 



Doug Welch learns his reliability lessons 
well: “ While still a Computer Science 
student, I was at home preparing a large 
spreadsheet for a final project when 
Anchorage experienced an all loo common 
S+ Richter earthquake* If not for my Back- 
UPS 400 it would have been hack, lo square 
one! I'm now the Network Systems 
Manager at Charter College, in charge of 
three networks. I learned my UPS lesson 
well hack in my student days. fW never 
been disappointed with APC and the 
product has had quite a work out ." 



Brian Krause, Network Manager for 
Goodyear Airship Operations, knows how 
critical APC protection can be* The night 
of the All-star game a tornado came 
through our blimp banger and took out our 
roof Our airships demand absolute 
communication so I protect our local and 
remote servers with the most reliable 
protection 1 can find ; APC. AFC's 
Power Chute software shut our server down 
in an orderly way... closed out all files nice 
and neatly. When we reconnected t 
everything came back up perfectly, without 
a hitch. * 


Faced with a water main break. Mark 
Conley, Regional Manager of Nave IPs 
remote sales office m Detroit was amazed 
at APC T s reliability. “The APC unit was 
sitting in an inch and a half of water, 
working just fine, as though nothing was 
unusual and we hst no data to this 
disaster. We've used APC here now for at 
least four years - more than a dozen units 
are all around the office, and we're well 
satisfied, sti we were even more impressed 
to learn that the units are amphibious!" 


by^Earth 


Trial by Water 



Back-UPS Award Winning FEATURES 


► Unmatched surge/lightning protection for 
maximum hardware safety 

► Site diagnostics automatically spot missing 
ground and reversed polarity 

►- LAN signaling allows simple shutdown with 
interface kits for automatic data protection 
{400 and above) 

► User replaceable, hot swappable batteries 
insure uptime safe disposal. Batteries will 
last 3-5 years under normal use, 

► $25,000 lifetime Equipment Protection 


► 10 minute runtime with specified applications. 
For longer runtimes choose next largest unit* 


Model 

Application SuggJ.ist 

200 NEW 

u Green’ s PCs 

$119 

280 NEW 

LAN Nodes 

$139 

400 

Desktop 486/386 systems 

$199 

450 

Tower 486/386 systems 

$254 

600 

CAD/CAM workstations 

$359 

900 

Longer runtime 

$529 

1250 

Multiple systems 

$689 


keyboard lockups, data loss, and crashes. 
With an APC UPS, you get six times the 
protection of a high-end surge protector 
for little more than twice the price. And 
$119 is much less expensive than false 
peace of mind. APC UPSs carry up to a 
$25,000 lifetime guarantee against surge 
damage to your properly connected equip¬ 
ment, and are available to suit any 
application, from network servers and 
PCs, to fax and satellite systems. 



VisitAPC's 

NEW 

PowerPage on 
the Internet 


www.apcc.com 


APC has won more awards for reliability 
than all other UPS vendors combined... 


Readers 

CHgCE 







Protect yourself or 

KICK YOURSELF... 

It’s been said that there are two types 
of computer users: those who have lost 
data, and those who are about to. Prevent the 
single largest cause of computer problems and 
join a fast-growing third category: those w ho 
protect their PC’s with the most reliable 
protection they can buy: APC UPSes. So ask 
for APC at your favorite reseller. At just $119 
an APC UPS is serious protection no serious 
computer user should be without. 



AMERICAN ROWER CONVERSION 

Call 800-800-4APC 


Tel: (401)789-5735 
Fax; (401)788-2797 
CompuServe; GO APCSUPPORT 
Internet: apctech@apcc.com 

please reference Dept. A2 


France: (+33)1.64.62.5,9.00 Germany: (+49)89 958 23-5 UK: (+44) 753 511022 Ireland: (+35)391 702000 Ladd America: {+1)401.789.5735 Japan: (+83)5295 1988 


Circle €3 on Inquiry Card. 
























The OPTI-UPS 280E has more 
features yet costs less than the 
APC 280 Back-UPS Pro or 
Tripp Lite Smart 280. 

(Why pay more to get less?) 


Computer 

FeseUerNew 


TRIPP LITE 


SMAHT28Q 


Standby 


The OPTI-280E is part of our power-packed 
E-Series, which also includes the 420E, 650E, 

1000E and 1400E. It offers 
the high-end features you 
need tike buck and boost 
line conditioning, a smart 
communications port and 
compatibility with our 

ofti-safe+ ups 

Communication Software, 
The bottom line is that 
the OPTI-UPS E-Series 
offers more than basic 


Standby Intoratllve IntErjctwH 


tootw Buck A. Boost Buck & Boost 


protection and still costs over $60 less than the 
comparable APC or Tripp Lite unit! 


Don't allow yourself to be under-protected by 
‘value-of-duta’ charts and graphs. 

The OPTI-UPS E-Series has 
been designed with the idea that 
everyone’s data is equally 
important and deserves the 
highest level of protection 
available. Designed for network 

and stand-alone use, 
the OPTI-UPS E-Series 
provides guaranteed security from 
power blackouts, surges, sags, and 
other destructive electrical 
disruptions. 


1 


h s never been easier to get the most protection 
less money can buy. For more information on the 
money saving OPTI-UPS E-Series simplv call 
1-800-THE-GPTI; Product Code 519. 


Circle 80 on Inquiry Card (RESELLERS: 81). 
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OPTlMJH 

Uninterruptible Power Systems 

By OPTI QUEST. 






























































REVIEWS 


Hardware 


Sudden Darkness 

BYTE tests 31 network-capable UPSes and picks the best 


The network UPSes we’d recommend most For on-line units (back row, left to right]: Powercom's 0NL-1250, 
Exide Electronics’ Powerware Prestige lOOOP-t, Controlled Power’s LT-1200, Powercom’s 0HM-1OOO, end 
Hewlett-Packard's PewerWtse 1000 VA UPS. For line-interactive units (paired in front); Deltec’s PowerRite 
Pro 1000VA and American Power Conversion's Smart-UPS 1000. 


REX BALDAZO, RICK GREHAN, 

AND DAVE ROWELL 

D eciding that your network 
servers need power protection 
is easy. Choosing an uninter¬ 
ruptible power supply (UPS) to protect 
them is not. 

At the very least, you'll want a UPS that 
can automatically and gracefully shut 
down servers without data loss during a 
power outage. The ability to run through 
brownouts is important in some locations, 
and any UPS should filter out voltage tran¬ 
sients (e,g„ spikes, surges, and noise) that 
can damage data or equipment. 

Before you buy, however, you should 
consider many other factors, such as lo¬ 
cal power conditions, equipment load, net¬ 
work topology, business dependency, bud¬ 
get, and even your style of system 
administration. To help simplify your de¬ 
cision, we tested 31 such network-capa¬ 
ble UPSes with capacities between 750 
and 1250 volt-amperes—enough to com¬ 
fortably support two to three file servers. 
Prices ranged from $600 to $2050. 

We evaluated hardware performance 
and network software features. In most 
cases, all 31 units can do the job, but some 
better than others. Weighing output qual¬ 
ity, software functionality, battery life, and 
price, we wholeheartedly recommend sev¬ 
en of these units (see the photo at right). To 
help you decide which is best for your 
needs, see our feature-comparison table 
that begins on page 228. 

Line Interactive or On-line 

UPSes suitable for backup of small server 
installations come in two classes: line-in¬ 
teractive units and on-line units (the lat¬ 
ter tend to cost more). 

The main distinction between line-in¬ 
teractive UPSes and on-line UPSes, prac¬ 
tically speaking, is what happens to output 
voltage at the moment of a power loss. A 
line-interactive unit lets through a small 
and usually inconsequential power gap 
(measured in milliseconds as a transfer 
time) when it switches to battery power 
during an outage. 

Line-interactive units are basically high- 
class standby UPSes that have micro¬ 


processors, some voltage regulation, better 
performance characteristics, and a greater 
ability to communicate with software on a 
server, usually through a serial connec¬ 
tion. (We didn't test standby UPSes with 
lesser capabilities.) 

A typical on-line UPS constantly con¬ 
verts AC to DC and then back to AC again, 
and a power outage (or just about any oth¬ 
er power abnormality) has little or no effect 
on output. Most PC power supplies, espe¬ 
cially server-quality units, can easily with¬ 
stand voltage dropouts of 20 milliseconds, 
and sometimes longer, without conse¬ 
quence. The longest transfer time we mea¬ 
sured from a line-interactive UPS was 15 
ms (see the comparison table). Some elec¬ 
tronic equipment may not tolerate any 
transfer time, and touchy power supplies in 
some older PCs might reboot with transfer 
times as short as 5 ms, but these are not 
typical situations on most networks. 

Quality of voltage regulation is perhaps 
a more important difference between the 
two classes. On-line UPSes produce a 
nearly constant, purely sinusoidal voltage 
between 115 VAC and 120 VAC regard¬ 
less of input voltage. Line-interactive units 
pass utility power directly through to their 


output receptacles, although with noise fil¬ 
tering and surge suppression. As a result, 
output voltage rises as input voltage does. 
At a lower-threshold voltage, and usually 
at an upper-threshold voltage, the UPS 
switches to batter)' power. 

To extend its operational voltage range 
and reduce variations in output voltage, a 
line-interactive design uses a transformer 
that boosts low voltages and often trims 
(or bucks) high voltages (sec the text box 
L£ Boost and Buck’’ on page 231). One result 
is that a line-interactive UPS can power 
through extended periods of low utility 
voltage (i.e., brownouts). The line-inter- 
active units from American Pow r er Con¬ 
version (APC), Deltec, Superior Electric, 
and Tripp Lite can also tolerate overvolt¬ 
age as high as 140 VAC because they trim 
input voltages around 125 VAC or above 
(see “Boost/buck trigger levels” in the fea¬ 
ture-com pari son table). 

The power supplies in most computers 
can operate over a wide range of AC volt¬ 
ages, generally 102 V to 132 V, but run¬ 
ning long-term near cither end of the range 
shortens operating life. If power in your 
area is consistently high or low. an on-line 
unit makes sense. 
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COMPARISON OF UPS MODELS TESTED 


BLUE = HEGHtf KCOBIENDEQ 

m = HONflRflJLE MENTION SNMP 





CAPACITY 

PRICE PER 

TAKES EXTERNAL 

REMOTE TURH- 

HARDWARE 


WEIGHT 

SOFTWARE TESTED 


■MEL 

PRICE 

[VOLT AMPS) VOLT AMP 

FATTTBIE5 

ON OPTION 

OPTION 

WIRRAPFTY 1 

(IBS.) 

(NETWAREWINDOWS NT) 

Line-Interactive Systems 










Acme Electric 

SM BOO 

$799 

600 

1,00 

O 

ft 

O 

2 years .tod. batteries; 

5 years transformers 

45 

PowerMon II./Powermen II 

American Power Conversion 

Smart-UPS 10DD 

5769 

1000 

0.77 

O 

ft 

Interna! 

2 vears; S25.000 load 
protection 

42 

PowsrChuts Plus/PowerChute Plus 

Beat Power 

Portress LI 102DB 

$799 

1020 

0.70 

ft 

ft 

external 

2 years, $25,000 load 
protection 

45 

CheckUPS/Windows NT 

Clary 

QnGuand LI-1000 

$049 

tooo 

0.35 

0 

ft 

external 

2 years 

49 

□ala Save Plus 7.0/Dala Save 

Plus 3.5 

Del tec Electronics 

PowcrRite Pro 1000VA 

$599 

1000 

0.70 

ft 

software 

external 

60-day morwy-bnek, 10 

54 

LanSafellULanSale III 







only 


years, prorated alter 2 years. 
$25,000 load prelection 



Hewlett-Packard 

PovrarWise UPS L9Q0VA 

$649 

900 

0.72 

a 

O 

0 

2 years, next- 

46 

PoweMTsa Assrstant/PowerWIse 









day exchange 


Assistanl 

International Power Technologies PUPS 1250 

$099 

1250 

0.72 

o 

ft 

external 

5 yearn, battery prorated 
after 3 years, unlimited 

55 

IPT-VIsiorVIPT-VIsion 









load protection 



Lieberl 

UPStatlon D 

$972 

900 

toe 

o 

ft 

internal 

2 years, $25,000 k>ad 
protection 

45 

SlteNet 2/SiteWat 1 

Oneac 

ON900A 

5949 

900 

1,05 

0 

ft 

external 

6 years; 2 years battery 

64 

MopUPS-RWWindows NT 

Para Systems 

Minuteman Alliance At 250 

$689 

1250 

0.55 

0 

□ 

external 

2 years, $25,000 
load protection 

50 

Network Manager II,'Windows t4T 

Para Systems 

Minuteman Fowermlnd 

5679 

1250 

070 

o 

ft 

external 

2 years. $25,000 load 

49 

LanMastor/Windows NT 

PML1250 







protection 



Powereom America 

UPS 12QQ-A 

$599 

1200 

0,50 

ft 

software 

only 

external 

2 years, pads; 1 year 
labor and battery 

59 

Power Mon IS/Power Mon II 

Square D-EPE 

Topaz SV 1200 

$999 

1250 

0.80 

ft 

software 

external 

2 years 

51 

Martin-Germ UPS Manager/ 







only 



Windows ISFT 

Superior Elect ri c 

Stablllne 5L100O 

$695 

>000 

0 70 

) 

O 

external 

2 years 

50 

Power Mon 11/Power Mon II 

TrfppUteManijfftCtulrig 

Smart 1050 

$664 

1050 

0,63 

0 

ft 

external 

2 years, $50,000 
toad prelection 

32 

PcwerAlert Flus/PowerAlert Plus 

Upsonie 

LAN 100 

$699 

1000 

0.70 

ft 

ft 

external 

4 years; 2 years battery; 
$25,000 toad protection 

64 

UPSaver/Windows NT 

On-Line Systems 

Alpha Technologies 

GFFMOGO 

$1649 

1000 

1.66 

ft 

0 

external 

2 years, in-ltie-fiekf 
warranty adds labor costs 

93 

AlphaNei C/Windows NT 

Best Power 

Ferrups 1.16 

$1789 

1150 

1.66 

ft 

ft 

external 

2 years, $25,000 toad 
protection 

126 

CheckUPS/Windows NT 

C-Power Products 

Guardian CPGr750 

$1265 

750 

1.67 

ft 

ft 

external 

5 years aiedronics; 3 years 
batteries 

57 

PowerEdge/ Windows NT 

Controlled Power Company 

LT-1200 

$1165 

1200 

0.37 

ft 

ft 

external 

1 year 

IDS 

PpwerMon ll/PowerMon II 

Exide Electronics 

PowarwarePreallge 1000P-1 $889 

1000 

0,89 

ft 

• 

oxtemet 

2 years 

28 

OnNNei/Onlihtet 

Hewlett-Packard 

PowerWfae 1M0 VA UPS 

$1099 

1000 

1.10 

ft 

through 

Internal 

2 years; next-day exchange 

48 

PowarWIse Assj&tent/PciwerWbs 







Software 



Aaeialerri 

intelSlPower 

Brigftt-UPS IQ 1100 

$1099 

1100 

1.00 

ft 

ft 

external 

1 year 

36 

PowerEdge 11/ PtowerMon 11 

Ltebert 

UPStation GX 

$1465 

1000 

1.49 

• 

ft 

internal 

2 years, $25,000 load 
prelection 

71 

SiteNaiE/SiteNeti 

Para Systems 

Continuous Power CP1K 

$1399 

1000 

1.40 

ft 

ft 

external 

2 years, $25,000 load 
protection. 

50 

LanMaster/Windows NT 

Powereom America 

ONH-IOOO 

$969 

1000 

0.97 

ft 

software 

external 

2 years, parts; 1 year labor 

55 

Power Mon 11/Power Mon II 







only 


and battery 



Powercom America 

ONL-1250 

St 095 

1250 

9.88 

ft 

software 

external 

2 years, parts; 1 year labor 

114 

Power MOn II/Power Mori II 







only 


and baltery 



Square D-EPE 

Topaz SX 900 

$1390 

900 

154 

ft 

ft 

external 

2 years 

60 

MerHn-Gerin UPS Manager/ 
Windows NT 

Toshiba International 

1400S Series 1D00VA 

$2049 

10OO 

2.05 

ft 

ft 

external 

3 years on-site (Includes 
baltery}, 4-hour response 

70 

PowerMac! II/Windows NT 

Tripp Lite Manufacturing 

Unison MPS 1200 

51399 

1200 

1,17 

0 

ft 

external 

2 years, $190,000 load 
protection 

lOyeare, 1 year on-site with 

58 

Power Alert/Windows NT 

Upsonie 

System 100 

5999 

1000 

1.00 

ft 

ft 

external 

51 

UPSaver/WIndows NT 


2-day response, 2 years 
for briery 


ft = yea OnTii 

1 Load protection pays for surge and lightning damage lo load equipmonit; days are business days. 

2 All software to* bis UPSes we tested can sJnui down ihe server alert wariartallqng, gn (he network, and tog blackouts 


Some line-interactive UPSes, while run¬ 
ning on bahery power, produce output that 
is nicely sinusoidal (il costs more to do), 
but many units create just a rough ap¬ 
proximation (a stepped square wave) that 
is tough to digest for some equipment. For¬ 
tunately, your servers need use it only dur¬ 
ing a controlled shutdown. 

An on-line UPS can offer power factor 
correction—circuitry that reduces the “spik¬ 
ing’ 1 effects of the switching power supplies 


used in computers so that they draw less 
current from the wall (and you can run more 
equipment). An on-line UPS also has a 
higher crest factor (i.e., the ability to take a 
short surge of current much higher than if s 
rated for. typically 3 to 1) than that of line- 
interactive units (often just 2 to l); thus, they 
can better handle the surge that occurs when 
computers are first turned on. 

The typical on-line UPS's disadvantages 
are equipment cost lower power efficiency 


(its rectifier and inverter constantly run), 
and heat production, which requires a fan. 
A line-interactive UPS costs less because 
of its simpler design, so it’s less expensive 
to manufacture. A line-interactive UPS runs 
more efficiently because power is usually 
just passing through. And a line-interactive 
unit generates little heat because no real cir¬ 
cuitry is active. 

For mission-critical applications, you 
will probably want the reassurance of 
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software 

RATINE (1-5) 

SHOWS BATTERY 
CHARGE OR 
RUNTIME 

SHOWS HRS 

TEMPERATURE 

SHOWS 

WEAK 

BATTERY 

mmm ups 

DIAGNOSTIC 

TEST 

ODES 

SOFTWARE UPS 
SHUTDOWN 

SUPPORTS 
MULTIPLE 
SERVERS J 

BATTERY RUNDOWN 
TIME (MINUTES) , 

7QK LOAD 

BATTERY SWITCH 
POINTS (VAC); 
LOW/HIGH s 

SODST/EUCK 
TRIGGER LEVELS 
{VAC) 

TOTAL HARMONIC 
DISTORTION (PERCENT); 
NORMAL/ON BATTERY 

TRANSFER TIME/ 
AVERAGE WORST CASE 

2.5 1 15 

O/O 

O/O 

a/a 

0/0 

0/0 

a/a 

4.0 

90/132 

102/none 

3.4 / 14,5 

43/5,0 

5.0 / 5,0 

i/i 

a/a 

a/a 

a/a 

a/a 

a/a 

6.0 

99/145 

102/130 

1.7/16 

3.2/5.6 

3.0 / 2.5 

i/o 

a/o 

o/o 

0/0 

a/a 

a/a 

15 

94/135 

IQB/none 

2.7 / 5.6 

_ 7/72 

3.0/ 3.0 

a/a 

o/o 

a/a 

a/a 

a/a 

a/o 

6.0 

95/137 

105/none 

12/14.0 

5,5/5.0 

40/4.0 

mfm 

o/o 

a/a 

a/a 

a/a 

a/a 


97/144 

108/127 

U/9.0 

30/3.4 

5.0/5.0 







10,5 

93/131 

102/rioiia 

1,7/3.4 

9.3/110 

3,0/30 

at 

o/o 

a/ a 

a/a 

a/a 

a/a 

6,0 

92/134 

113/none 

13/8.7 

55/5-8 

5.0/2.5 

a/o 

a/o 

a/o 

a/o 

a/o 

a/a 

5.5 

88/131 

tO&none 

3.6/11.3 

47/6.5 

2.5/25 

0/0 

a/o 

a/o 

a/o 

a/o 

• /a 

6,0 

87/140 

HKJMone 

4.8/52.2 

10.8/6,0 

3.0/2.5 

0/0 

O/Q 

a/o 

a/o 

a/o 

a/a 

4.5 

93/131 

103/oona 

1.9/34.0 

31/5.6 

3.0/2.5 

a/o 

a/o 

a/o 

mi o 

a/o 

a/a 

7.0 

98/135 

104/none 

2.173.5 

8,7/114 

2.5/2.5 

o/o 

o/o 

o/o 

o/o 

a/a 

a/a 

7,5 

90/135 

105/none 

4,4/— 6 

2.6/5.6 

3.5/2.5 

a/a 

0/0 

a/o 

a/o 

a/o 

a - 3 

7.5 

93/130 

101/none 

22/3.7 

9.3/12.3 

2,5/25 

a/a 

0/0 

a/a 

•/a 

a/a 

a/a 

14.0 

97/142 

106/128 

3,2/7.0 

3.8/ 5.4 

4.0 / 4.0 

a/a 

a/a 

a/a 

a/a 

a a 

a/a 

10.0 

66/13® 

110 and 
101/126 

1,7/30,2 

4.7/58 

35/2,5 

o/o 

a/o 

a/o 

a/o 

a/o 

a/o 

4.0 

85/133 

117/110 

11/15 

5.6/62 

2.5/25 

o/o 

o/o 

a/o 

o/o 

a/o 

a/a 

3.0 

92/139 

N/A 

119/12.6 

N/A 

3.0 / 2-5 

a/o 

a/o 

O/Q 

0/0 

a/a 

a/a 

8,0 

87/S140 

N/A 

7.2/7,5 

N/A 

25/2,5 

a/o 

o/o 

a/o 

a/o 

a/o 

a/o 

10.0 

66/>l40 

N/A 

5.6/59 

N/A 

2.5/ 23 

o/o 

o/o 

a/a 

a/«^H 

•/a 

a/a 

16.0 

64/138 

N/A 

7,3/11 

N/A 

3.0/3.0 

a/a 

a/a 

a/a 

a/a 

a/a 

a, 1 a 

9,0 

94/>140 

N/A 

19/2.9 

N/A 

5.0/5.0 

a/a 

a/a 

mfm 

a/a 

a/a 

a/a 

7J0 

08/>14Q 

N/A 

37/3.6 

N/A 

2.5/2.5 

0/ > 

o/o 

o/ ■) 

O/Q 

0/0 

a/a < 

6,0 

S1M4Q 

N/A 

5.1 /5.9 

N/A 

5,0/ 2.5 

a/o 

a/o 

a/o 

a/o 

a/o 

a/a 

6,0 

90/>140 

N/A 

3.6/37 

m 

30/2.5 

a/o 

a/o 

min 

a/o 

a/o 

a/a 

6,5 

90/>140 

N/A 

4,974,8 

N/A 

2*5 / 2.5 

o/o 

o/o 

Q/0 

o/o 

a/a 

a/a 

m 

78/* 140 

N/A 

3,8/ 3.8 

N/A 

15 /2.5 

o/o 

OfO 

0/0 

o/o 

a/a 

a/a 

14.0 

5O/>140 

N/A 

3.9/49 

N/A 

15/2.5 

a/a 

ms > 

a/o 

a/o 

a/0 

a/o 

10.0 

SQM 40 

N/A 

1,5/1.4 

N/A 

2.5/15 

o/o 

O/O 

o/o 

o/o 

0/0 

a/a 

15 

<75/>14G 

N/A 

3.3/14 

N/A 

2.5/2.5 

o/o 

0/0 

o/o 

mi o 

o/o 

a/o 

8,0 

91/>14Q 

N/A 

2.7/17 

N/A 

3.5/2,5 

0/0 

a/o 

a/o 

a/o 

a/o 

a/o 

0.5 

69/138 

N/A 

4.6/8,1 

N/A 


M/A = rtol applicable. 

3 Under Windows NT, UPS requires cabling option, 

4 Up to Iwd servers 


b Willi most online units, we dtd nol test above 140 VAC. 

6 THD tfifficull to measure; modified square wave 

r T ranaliun limes too variable to measore, eometinoee none, sometimes up to 72 . ms. 


cleaner, more regular power, which you get 
from an on-line UPS . For most ordinary net¬ 
works, line-interactive units are adequate. 

Applying the Volts 

Our hard ware testing yielded few surprises 
from any of the U PS es; results were gener¬ 
ally in agreement with vendor specifica¬ 
tions. We used a California Instruments AC 
power source to drive varying voltages into 
each UPS and to test how well each han¬ 


dled low- and high-voltage conditions. With 
a BMI 3060 PowerProftlen we accurately 
measured voltages going into and coming 
out of the UPS under test. The BMI also 
measured total harmonic distortion (THD) 
of output, a gauge of how far the output 
waveform diverges from sinusoidal (a low 
percentage is good; 25 percent is getting 
squared off). We judged the THD that a UPS 
produces on battery power as a significant 
measurement of quality. 


To simulate power failures, we shorted 
the power source's output with a switch. 
That operation triggered a Tektronix 
TD5410 A digital-storage oscilloscope with 
which we observed UPS output waveforms 
and, for line-interactive units, measured 
transfer times. We ran 10 trials for each 
UPS, more if the waveform was noisy, 
w r hich nonsinusoidal output tepded to be in 
the cycles just after transfer to battery. 

After charging a UPS overnight, we 
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FOR MORE INFORMATION ON UPS MODELS TESTED 





INQUIRY 

m = HONORABLE MEOTIM 

MODEL 

LOCATION 

PHONE 

NUMBER 

Line-Interactive Systems 




Acme Electric 

SMB001 

Cuba, NY 

(800) 325-5848" (716) 920-2400 

1150 

American Power Conversion 

Smart'UPS 1000 

Weal Kingston, Rl 

(BOO) 8004272; (401) 789*5735 

1151 

Best Power 

Portress LI HJ20B 

NecedshWl 

(800) 355-5794: (608) 565-7200 

1162 

Clary 

OnGuard LMOOC 

Monrovia, CA 

(800)442-5273: (619) 359-4486 

1153 

Peltec Electronics 

PowerFWe Pro lOOOVA 

San Dingo, GA 

(800)554.2556: (619)201-4211 

1154 

Hewlett-Packard 

PowerWise UPS L900VA 

Rocfcaway, NJ 

(500) 533-1333; (201) 627-6400 

1155 

international Power Technologies 

l-LJPS 1260 

Grom, EJT 

(800) 944-0356; (801) 2244828 

1159 

Lieben 

UPSlalionD 

Columbus, OH 

(800) 077-9222; (614)888-0246 

1157 

Oneac 

GN900A 

Ubertyvllle. IL 

(BOO) 327-8801; (708) 616-6000 

1158 

Para Systems 

Minuteman Alliance 

Carrollton, TX 

(BOO) 235-7272; (214) 4467363 

1159 

Para Systems 

Minuteman Powemnnd 
PML1250 

Carrollton, TX 

(BOO) 238-7272; (214)446-7363 

1159 

pQwereom America 

UPS 1200-A 

Plaoenlia, CA 

(BOO) 666-8931; (714) 632-8889 

1160 

Square D-EPE 

Topaz SV i £00 

Costa Mesa, CA 

(BOO) 344-0570; (714)557-1636 

1161 

Superior Electric 

Stabiline SL 1000 

Bristol, CT 

(BOO) 787-3532: (203) 585450C 

1162 

Tripp Lite Manufacturing 

Smafl 1050 

Chicago, IL 

(312)755-5400 

1163 

Upsanic 

LAN 100 

Viejo, CA 

(800) 877-6642; (714) 448-9500 

1164 

On-Line Systems 

Alpha Technologies 

CFR1DQ0 

Bellingham. WA 

(360) 647-2360 

1165 

Best Power 

Ferrups 1.15 

Necedah, wt 

(800)356-5794, (600)565-7200 

1152 

G-Fower Products 

Guardian CPG-750 

Rockwall. TX 

(214) 771-4303 

1156 

Controlled Power Company 

LM2Q0 

Troy. Ml 

(600) 521-4792; (610) 528*3700 

1167 

Exlde Electronics 

Powerwani Prestige 10QQP-1 Raleigh, NC 

(600) 554*3448; (919)972-3020 

1165 

HcwteltPackard 

Power Wise 1000 VA UPS 

Ftockaway, MJ 

(600) 533-1333; (201) 637-6400 

1155 

InlalliPdwer 

SCRIPS tQ 1100 

Irvine, CA 

(714) 567-0155 

1169 

Uehert 

UPStation GX 

Columbus, OH 

(600) 877-9222; (614) 855*0246 

1157 

Para Systems 

Conlrrmous Power CP1K 

Carrollton, TX 

(800) 235-7272; (214) 446-7363 

1159 

Poworceun America 

ONH-tOOO 

Placentia, CA 

(BOO) 666-9931: (714) 632-S689 

1160 

Poweroom America 

ONL4250 

Plftcerttla, CA 

(BOO) 666-6931: (714)632-8669 

1168 

Square CLEPE 

Topaz SX 900 

CoBta Mesa, CA 

(B00) 3444570; (714) 557-1936 

1161 

Toshiba International 

1AO0S Series 1000V A 

Houston, TX 

(800) 231-1412: (713) 456-0277 

1170 

Tripp Lite Manufacturing 

Unison WIPS1200 

Chicago, IL 

(312)7S&-5400 

1153 

Upsonic 

System 100 

Allso Viejo, CA 

(aOOJ-077-8642; (714)440-9500 

1164 


connected it to enough computer equip¬ 
ment to create a load that was around 75 
percent of its rated capacity. Starting with 
a 115-VAC input, we lowered the voltage 
into the UPS in 5-V increments, observing 
output voltages at each step. We noted 
where taps changed on line-interactive 
units and where battery power kicked in on 
all units. We repeated the same procedure 
in the other direction, going from 115 VAC 
to 140 VAC and sometimes further. 

All the UPSes showed a built-in hysteresis 
when returning from battery power. If a UPS 
kicked on to battery power at 85 VAC, for 
example, it would stay on battery power 
even as input voltage climbed back up to 90 
VAC, 95 VAC, and sometimes even 100 
VAC, Hysteresis prevents a UPS from os¬ 
cillating off and on battery when power hov¬ 
ers near the threshold. The APC SmartUPS 
1000 has a sensitivity switch that lets you 
control the hysteresis {e.g., you can increase 
hysteresis when voltage is variable). 

Some regulation was more complex. 
When we first tested the line-inter active 
Upsonic LAN 100, it produced 124-VAC 
output with 115 VAC going in. After low- 
voltage testing, it produced 113-VAC out¬ 
put with 115-VAC input. The Upsonic's 
output at 115 VAC was dependent on how 


the input had gotten to 115 VAC—whether 
it had risen, or fallen, to 115 VAC. The 
Controlled Power LT-12Q0 is unusual be¬ 
cause it uses fuzzy logic to adjust its low¬ 
er threshold to match load (the lesser the 
load, the lower the shutdown voltage). 

For some UPSes, we tracked output 
voltage for 5 minutes after going on bat¬ 
tery. While on-line units held their output 
constant, some line-interactive UPSes let 
output voltage drop over time. Some of 
the “smarter” line-interactive UPSes—the 
Superior Electric Stabiline SL 1000, fur 
example—used its transformer to boost 
the battery and keep the voltage up. 

Several of the on-line UPSes regulate 
overvoltages but don't cut to battery as 
voltage climbs beyond their specified op¬ 
erating range. This is the case with units 
from IntelliPower, Toshiba, and Tripp Lite, 
though the first two have that capability 
as an option. When we pushed one unit 
up to 160 VAC, it burned out. You're not 
likely to run into utility power over 140 
VAC, but it does occur in some areas of 
the world and in miswired buildings. 

We tested battery run-down (i.e., hold¬ 
up) time under a load that was 70 percent 
of rated UPS capacity, (Most UPSes were 
not very accurate in their own load-mea¬ 


suring capabilities, erring conservatively on 
the high side,) With half load, you should 
gel more than twice as much run down 
time as we did. 

Although run-down time is related to ac¬ 
tual battery capacity, it's a pretty loose re¬ 
lationship. Some UPSes shut down while 
reporting 70 percent charge remaining. Not 
only does the UPS prevent you from dis¬ 
charging batteries to destructive levels, in 
some cases, there's enough charge to go 
through several consecutive blackouts with¬ 
out battery charging in between. In other 
words, if programmed differently, some of 
these units could give you more hold-up 
time, but at the expense of a safety margin. 

In general, all you need is enough lime 
to comfortably shut down whatever serv¬ 
er OS you're using. Usually, 5 minutes is 
okay, but 10 is better. The Conuolled Pow¬ 
er unit provided an exceptionally long bat¬ 
tery life, but it's also a big guy (108 lbs.), 
as are other on-line units that use a fer- 
roresonam transformer (e.g„ the Alpha 
CFR 1000 and the Best Ferrups), 

The Soft Side 

The software that makes a UPS suitable 
for a network server comes in three basic 
levels of functionality: unattended shut¬ 
down, status monitoring, and SNMP mon¬ 
itoring. Wc judged software functionali¬ 
ty at all three levels, giving weight to ease 
of use (see “Software Rating” in the com¬ 
parison table). You may not care about 
some of the more sophisticated UPS soft¬ 
ware features because you're close enough 
to eyeball the UPS setup, or because you 
know you don't have time to learn and 
configure the software. However, for large 
networks, the ability to remotely monitor 
power problems is a labor- and money- 
saving feature. Also, the best software isn't 
expensive and often comes with the most 
cost-competitive hardware. 

Most UPS vendors can supply software 
For most OSes, usually as an option (Amer¬ 
ican Power Conversion includes the soft¬ 
ware in the UPS price). We tested each 
UPS's server software under NetWare 3.11 
and Windows NT 3,51 (x86 flavor). 

Many UPS units come with third-party 
software, such as System Enhancements' 
PowcrMon 11 orCompuSci's PowerEdge 
(often disguised with customized screens). 
These aren't as good as the best stuff we 
saw during our testing, although Lieberf s 
UPStation comes with System Enhance¬ 
ments' SiteNet TI, an excellent package, 
Windows NT comes with a built-in UPS 
program that shuts down a server and logs 
power outages. Some vendors therefore 
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supply just a communications cable as their 
NT option* Used with the Windows-based 
monitoring software some vendors offer, it 
makes a fairly complete package. Current 
Windows UPS software can’t shut down 
an NT server, but the Windows 95-com- 
pliant programs that can should be avail¬ 
able by now. 

For this review, all units needed a com- 
munications-cable connection and soft¬ 
ware for shutdo wn of one or more servers. 
Desirable software features here are the 
ability to send alarms to all network work¬ 
stations (natural to NetWare) and close 
down all the servers connected to the UPS. 
Under NT, the latter requires add-on mul¬ 
tiplexing hardw r are so that each server gets 
a communications cable. Some units of¬ 
fer remote tum-on hardware options that let 
you control startup or shutdown over 
phone lines. Pager notification, as found in 
Tripp Lite’s Power Alert Plus, can also be 
a very useful feature; if power goes out 
over the weekend, for example, the UPS 
software will beep your facilities manager. 

From the front panel of most UPSes, 
you can configure the unit, do diagnos¬ 
tics, and check for a weak battery (which 
requires briefly using battery power). A 
battery that can’t hold much charge doesn’t 
help in an outage. 

We rated a UPS and its software on how 
much diagnostic data the UPS could com¬ 
municate to the software, and how acces¬ 
sible the software made die data to the sys¬ 
tems administrator. Thus, the UPS should 
have true RS-232 serial communications 
(rather than just a contact closure connec¬ 
tion that signals the power’s out and the 
battery’s low). The software should also 
let you initiate or schedule UPS battery 
tests, Hewlett-Packard’s PowerWise 1000 
VA UPS constantly monitors battery 
health, and Del tec's PowerRite Pro auto¬ 
matically tests its battery every 30 days. 

Ideally, you should be able to access 
your UPS across the network, either with 
the unit’s network software or with op¬ 
tional SNMP hardware and software. Most 
vendors offer hardware options (internal 
or external) that provide a direct UPS/net- 
work connection, as well as software that 
makes the UPS management information 
base (MIB) available to your SNMP plat¬ 
form software. (We tested with HP’s 
Open Vue)* There is basically a standard 
MIB, but many UPSes come with extend¬ 
ed MIBs. Agent software makes the data 
available to the MIB browser of different 
SNMP platforms. American Power Con¬ 
version and Tripp Lite also sell SNMP 
manager software that provides organized 


graphics displays of data from multiple 
UPSes, much like their LAN software. 

Other Factors 

A clean, well-regulated output signal is a 
manifestation of quality, and good software 
makes management easier, but they’re not 
the only factors to consider* Check out ser¬ 
vice and warranty policies, too. For exam¬ 
ple, we think the Toshiba 1400S is one of the 
best on-line UPSes, but it’s expensive. How¬ 
ever, the company offers a three-year on¬ 
site warranty with a 4-hour response time. 
That may be worth the price to some people. 

Weighing price, software, and perfor¬ 
mance, we highly recommend seven mod¬ 
els: five on-line and two line-interactive 
units. Among on-line models, HP’s Pow¬ 
erWise 1000 VA had the best software and 
a low price; Powercom’s ONH-1000 and 
ONL-1250 both provide good output qual¬ 
ity at a low price, as does Exide’s Power- 
ware Prestige 1000P-1; and Controlled 


Power’s LT-1200 has the longest battery 
holdup time, and fuzzy logic, loo. For line- 
interactive UPSes, we recommend APC’s 
Smart-UPS 1000 and Deltec’s PowerRite 
Pro 1000VA, both for great software and 
clean output. 

We give honorable mentions to Tripp 
Lite’s on-line Unison MPS 1200—by the 
time you read this, it w ill come with the ex¬ 
cellent Power Alert Plus software; Toshiba’s 
on-line 1400S Series I000VA for its great 
quality and warranty; Superior Electric’s 
line-interactive Stabiline 1000 for its clean 
signal and low transfer time; Best’s line-in¬ 
teractive Fortress LI 1020B for the same 
reasons: and Square D-EPE’s on-line Topaz. 
SX 900 for the cleanest output, ■ 


Rick Grehan is technical director of the 
BYTE Lab. Rex Baldazo and Dave Rowell 
are BYTE technical editors. You can contact 
them by sending E-mail to rick_g@bix.com, 
rbaldazo @ bix. com, or dron e11 @ bix. com. 




The Line-Interactive Sawtooth Curve 


vals.) The sawtooth just below 100 
VAC is where the unit switched to bat¬ 
tery. 

Proceeding up from 115 VAC, the 
output voltage climbs until about 125 
VAC r where a tap switch bucks it down 
to about 115 VAC. Again, as the input 
voltage continues rising r output rises 
until just around 140 VAC, when the 
battery kicks in and output drops to 
117 VAC. Some units provide just a 
single tap point for low voltage. 

Others provide more than two—as 
does Tripp Lite's Smart 1050—to 
provide finer regulation and another 
tooth in the plot. —Rick Grehan 


Boost and Bock 


Output from a line-interactive UPS 
varies with the input voltage, but reg¬ 
ulation extends the voltage range of 
input power the UPS can use without 
going to battery. Typically, the regula¬ 
tor is a transformer with multiple taps 
that can be switched in or out, de¬ 
pending on line conditions. Like 
changing gears, the tap switching 
boosts voltage up when it gets low 
(brown-out protection) or trims it 
down when it gets high. 

If you plot input against output volt¬ 
age, you get a sawtooth pattern, as 
represented by our test results with 
Deltec’s PowerRite Pro 
1000VA (see the figure). 

Lowering input voltage 
om 115 VAC (to the 
mu, output voltage de¬ 
clines. At 110 VAC on in¬ 
put, the UPS switches to 
another transformer tap, 
and output jumps to 118 
VAC. [The “less than 
abrupt" output change 
that takes place during a 
tap switch isn't evident 
here because we took 
readings at 5-V inter- 
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With a line-interactive UPS, swell as Del tec’s PowerRite Pro. output 
voltage varies with input voltage. Regulation by the UPS’s transformer 
keeps output within a tolerable range, but not at a constant level. 
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Beauty Isn't Only Skin Deep. 
Neither Is Quality. 



The quality of the Toshiba 1400 Plus Series UPS extends much deeper than the surface. Inside you will 
discover the beauty of our technology, including IGBT high-powered transistors, surface-mount technology 
circuit boards and a high speed microprocessor in a totally modular design. However, the real beauty lies in the 
performance of these units. Toshiba's 1400 Plus Series UPS offers a wide input voltage/frequency window and 
an intelligent charger for increased battery life, high crest factor and overload capabilities, ensuring the UPS 
will run at its rated value without oversizing. Input power factor correction eliminates overheating of circuits and 
an RS232 communication feature provides SNMP compatibility and "smart" UPS power monitoring. 

Indeed, the beauty of the Toshiba 1400 Plus Series UPS is more than just skin deep. Every unit is built with 
superior quality and commitment in our ISO 9001 certified U.S. manufacturing facility. Each and every unit {not 
just random sampling) is inspected and electrically tested to meet stringent quality control standards before it 
is packaged and shipped to you. We take our protection one step further with Toshiba's "Security Plus" On-Site 
Warranty, ensuring trouble-free operation and peace of mind for three full years-parts, labor, travel and batter¬ 
ies included. A staff of experienced service technicians is available 24 hours a day-7 days a week for any 
assistance you may need. No other company can match this protection package offered by Toshiba. 

Superior quality, unmatched reliability and true on-line protection are all in one enclosure. This is the 
true beauty of Toshiba's 1400 Plus Series UPS. 

In Touch with 'Tomorrow, 

TOSHIBA 

13131 WEST LITTLE YORK . HOUSTON, TEXAS 77041 • 1-800-231-1412 . CANADA-DIAL 1-800-872-2192 
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Software Roundup 


REVIEWS 


Virtual Whiteboards 

We look at seven desktop-conferencing programs that bring 
coworkers together over shared, editable documents 



DAVID SEACHRIST 

haring and discussing ideas with 
i colleagues, regardless of their 
location, is what makes video- 
conferencing so attractive. But for some 
collaborative work, you don’t have to see 
and hear each other. Document-confer¬ 
encing software—a set of tools for sharing 
“live” documents across remote or net¬ 
worked computers—is often an easier and 
more cost-effective alternative. 

NSTL evaluates seven Windows-based, 
NetWare-compatible programs that pro¬ 
vide some level of collaborative editing 
of bit-mapped images (a technique known 
as whiteboarding). All seven also offer 
varying degrees of file transfer. Most of 
them let you share and annotate Windows 
applications. Recognizing the appeal of 
videoconferencing to many companies, 
we limited our review to document-con¬ 
ferencing programs that have upgrade 
paths to videoconferencing. 

PictureTel's LiveShare Plus is the clear 
winner for its ease of use, feature versatil¬ 
ity, and performance. Our second and third 
choices, Intel’s ProShare Premier Edition 
and Future Labs’ TalkShow, top LiveShare 
Plus in supporting conferencing between 
more than two workstations. 

Conferencing Basics 

Document-conferencing programs offer 
four main ways to collaborate: white¬ 
boarding, applications and data sharing, 
file transfer, and real-time 
text messaging (i.e., chat¬ 
ting). Whiteboard modules 
are named after their real- 
world counterparts, but in 
practice they more resem¬ 
ble paint programs. Because 
the whiteboard is a graphi- 



Superior performance, richness of features, and ease 
of use make PictureTel's LiveShare Plus the best of 
seven document-conferencing programs reviewed by 
NSTL. Shown here are LiveShare Plus’s whiteboard 
(left) and applications-sharing module, standard 
components in any good conferencing program. 
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selection of markup tools, strongly deter¬ 
mine its usefulness. 

To get images into whiteboards, the 
most convenient way is print capture, in 
which you convert word processing files to 
print files using a special Windows driver. 
You can also use import filters to pull in 
files saved in Windows’ BMP format. (All 
but one of the programs do some type of 
importing, but they vary widely in the 
number of file types supported.) A third 
approach uses the Windows Clipboard to 
import screens captured from other Win¬ 
dows programs. 

Three image-manipulation tools are im¬ 
portant in making whiteboarding a com¬ 
fortable medium. Magnification allows 
closer scrutiny of the screen. Synchro¬ 
nization refreshes all participants’ screens 
to make sure they are working with the 


same information at the same time. Page 
sorters allow browsing and moving docu¬ 
ment pages by viewing thumbnails. The 
features comparison table on page 234 
shows which products have these tools. 
(All seven support synchronization.) 

Applications-sharing capabilities vary, 
with some programs offering a remote- 
control environment that lets users edit 
files simultaneously. Others periodically 
send bit-mapped images that can be edited 
by only one attendee, though seen by all. 
The reviewed programs do not support this 
feature as well as they do whiteboarding. In 
judging them, look for full remote control 
(where two people can take turns editing 
the same file) and the ability to share data 
in the Windows Clipboard. continued 


OVERVIEW 



imported into it can’t be 

★★★★ 

LiveShare Plus 

2.0 

▲ 

A 

A 

A 

$249 

edited as they could in a 

★★★ 

ProShare Premier Edition 

1.6 

▼ 

■ 

A 

A 

$299 

word processor. Instead, 

★★★ 

TalkShow 

3.02 

■ 

■ 

A 

A 

$249 

editing marks are superim¬ 

★★★ 

AT&T Vistium Share 

1.0 

■ 

▼ 

A 

A 

$99 

posed on the “page.” Thus, 

★★ 

InVision 

3.1.23 

■ 

■ 

A 

■ 

$595 

a program’s ability to get 

★★ 

Person to Person 

1.0.3 

T 

■ 

A 

A 

$280 

graphics into and out of the 
whiteboard module, and its 

★ 

Face to Face 

2.0.1 

▼ 

▼ 

A 

■ 

$59 


KEY 

★★★★★ 

Outstanding 

★★★★ 

Excellent 

★★★ 

Average 

★★ 

Below average 

★ 

Poor 

▲ 

Good 

■ 

Fair 

▼ 

Unacceptable 
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Software Roundup 


CONFERENCING FEATURES 









AT&T VISTIUM 

SHARE 

FACE TO FACE 

INVISION 

LIVESHARE 

PLUS 

PERSON TO 

PERSON 

PROSHARE 

PREMIER 

TALKSHOW 

Videoconferencing 

Capture video to movie file 

O 

O 

o 

o 

O 

0 


Capture still to Clipboard 

• 

o 

• 

• 

• 



Capture still to file 

• 

o 

• 


• 


• 

Freeze frame 

• 

o 

• 

• 

• 


• 

Adjust color 


o 

• 

o 



• 

Whiteboarding 

Selection or screen-capture tool 

• 

o 

• 

• 

• 

• 

• 

Copy/cut/paste and clear 

• 

o 

• 

• 

• 

• 

• 

Page sorter/organizer 

O 

o 

• 

• 

o 

• 

• 

Highlighter tool 

• 

o 

• 

• 

o 

• 

• 

Magnification (zoom) tool 

o 

o 

• 

• 

o 

• 

• 

Import graphics files 

• 

0 

• 

• 

• 

• 

• 

Import text files 

• 

o 

• 

o 

• 

• 

• 

Import spreadsheet files 

o 

o 

• 

o 

o 

• 

• 

Import via Windows Clipboard 

• 

6 

o 

• 

• 

• 

• 

Export graphics files 

• 

o 

• 

• 

• 

• 

• 

Applications and data sharing 

Share Windows Clipboard 

• 

o 

o 

• 

• 

• 

O 

Number of applications- 

2 

0 

0 

2 

0 

2 

Unlimited 

sharing participants 

Users can request/relinquish 

• 

o 

o 

• 

o 

• 

O 

control of shared applications 

Share DOS applications 

o 

o 

o 

• 

• 

• 

• 

Share Windows applications 

• 

o 

o 

• 

• 

• 

• 

OLE and DDE support 

• 

o 

• 

o 

DDE only 

• 

• 

File transfer 

Attach file to message 

o 

o 

o 

o 

• 

O 

O 

View transfer status 

• 

o 

o 

• 

• 

• 

O 

Option to compress/decompress 

o 

o 

• 

6 

• 

• 

• 

files during send/receive 








Chat 

Number of chat participants 

2 

0 

2 

2 

8 

0 

Unlimited 

Chat window lists participants 

o 

o 

• 

• 

• 

o 

• 

Requires additional package sold by same vendor or third-party vendors. 

•=yes; O=no. Features not integral to the package are marked O but are sometimes available as options or in future versions. 





Conferencing with the World 


JW { < r j 

Will today's document-conferencing products 
stand the test of time? Unless one of these 
systems becomes dominant enough to es¬ 
tablish a de facto standard, industry stan¬ 
dards committees will be needed to fill the 
void. 

T.120 is the standard proposed by the Inter¬ 
national Telecommunications Union (ITU) to 
facilitate interoperability of different vendors’ 
document-conferencing products. It’s an 
evolving specification offering guidelines on 
key aspects of document-conferencing tech¬ 
nology, including domains in which confer¬ 



ences can occur, document-conferencing pro¬ 
tocols, conference management protocols, 
and network interfaces. T.120 primarily ad¬ 
dresses whiteboarding and file transfer con¬ 
siderations. Applications sharing is not cur¬ 
rently a part of the specification. 

Though none of the programs in this evalua¬ 
tion comply with T.120, many of the vendors 
plan to support it in the near future. AT&T 
plans to add T.120 to Vistium Share eventu¬ 
ally. Intel (ProShare Premier Edition) and Fu¬ 
ture Labs (TalkShow) plan to do so by early 
next year. 

- # 


File transfer lets you send files (e.g., a 
spreadsheet) between conference atten¬ 
dees to allow the sharing of data for off¬ 
line and on-line editing. All seven pro¬ 
grams do this. Their interfaces vary 
somewhat, but they all center on the Win¬ 
dows File Open dialog box, where you se¬ 
lect files from a scrolling file list and issue 
a command to send. 

Chatting allows the exchanging of text 
messages in real time. If you’re used to 
the amenities of on-line services such as 
Prodigy and America Online, you will not 
be impressed with the relatively simple 
tools available in these programs. 

AT&T Vistium Share 

Based on AT&T’s TeleMedia Personal 
Video System, AT&T Vistium Share is a 
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GATHER ’ROUND THE POVER MAC 


At Mac World Expo in August, Apple unveiled what it claims are 
the first personal computers with built-in conferencing features. 
Apple Media Conference, a QuickTime conferencing applies 
tion f will he bundled with the new Power Mac 7500 and 8500. 


Though the software works with the FtaiilTalk microphone 


supplied with the computer, you must add an NTSC analog-output camera for video- 
conferencing. Plain document conferencing works right out of the box. Apple 



claims the product has whiteboarding features, but we weren't able 
to see how the quality compares with that of the Windows-based 
products we tested. 

The new Power Macs start at $1699. Apple says it will offer an up¬ 
grade kit for current Power Mac owners in the first quarter of 1996. 


Two new Power 
Macs make 
desktop conferencing 
standard equipment. 


low-cost, easy-to-use solution that sacri¬ 
fices versatility to gain simplicity, though 
its performance is generally among the 
best. It lags behind the other programs in 
its whiteboard and applications- and datu- 
sharing features. (It can't import spread¬ 
sheets, for example, and it lacks a page 
sorter.) Chat support is minimal, and pass¬ 
word protection is nonexistent, 

Vistium Share is speedy in live of the 
six performance tests, slowing down only 
in network file transfer tests. It’s also the 
only program to support the telephony API 
( TAPI), making it easier to customize with 
other telephony applications. 

Face to Face 

Priced at only $59, Crosswise's Face to 
Face is meant to be a simpler, less-fea- 
ture-rich solution than the other products. 
Thus, it lacks applications- anti data-shar¬ 
ing tealures, and it has mediocre speed 
and versatility. 

Face to Face can’t import Windows 


BMP files, which is an important require¬ 
ment for routine whiteboard use. Instead, 
you must use the program's print-capture 
utility to bring documents into the white¬ 
board. 

Face to Face is the only cross-platform 
product, however, with Macintosh and 
Windows versions. 


In Vision 

InVision, from InVision Systems, is the 
only reviewed program that has bundled 
videoconferencing software. It employs 
an older—and less feature-rich—version 
of a competitor, Future Labs' TalkShow, 
for many of its conferencing features. It 
Is unique, however, in employing OLE, 


GENERAL PROGRAM FEATURES 









AT&T VISTIUM 
SHARE 

FACE TO FACE 

INVISION 

LIYE5HAKE 

PLUS 

PERSON TO 
PERSON 

PROSHARE 

PREMIER 

TALKSHOW 

Communications / Networking 

Mum bar of attendees per document 

2 

2 

i 

2 

e 

2 

17 (TCP) 

conference (LAN) 

Number of attendees per document 

2 

2 

17 (TCP) 

2 

8 

2 

17 (TCP) 

conference (modem) 

Number of video-capture boards supported 

2 

0 

11 

0 

i 

1 

0 

Document conferencing via plain old 

m 

• 

• 

• 

• 

• 

• 

telephone system (POTS) 

Document conferencing via ISDN 

O 

• 

• 

O 

• 

• 

# 

Document conferencing via LAN 

• 

• 

• 

• 

• 

• 

• 

Document conferencing via TCP/IP 

o 

• 

# 

Q 

• 

• 

• 

Simultaneous LAN and modem 

o 

O 

• 

O 

• 

O 

# 

connections in document conference 

Videoconferencing via POTS' 

o 

o 

* 

O 

o 

O 

# 

Videoconferencing via ISDN" 

• 

G 

• 

• 

o 

* 

• 

Videoconferencing via LAN 

o 

G 

• 

* 

• 

• 

• 

Videoconferencing via TCP/IP* 

o 

O 

# 

o 

o 

• 

• 

Simultaneous LAN and modem 

G 

O 

o 

o 

o 

• 

O 

connections in videoconference 

Supports telephony APi (TAPI) 

• 

O 

o 

o 

o 

o 

0 

Address Book 

Allows multiple-address databases 

• 

Q 

• 

• 

• 

• 

# 

Maintains LAN and modem addresses 

• 

• 

• 

• 

• 

• 

# 

Attach graphics files (photos) to address 

• 

O 

* 

o 

0 

* 

• 

Attach movie fiies to address 

o 

0 

o 

o 

o 

G 

o 

Miscellaneous 

Number of modem setups included 

190 

193 

43 

160 

20 

183 

234 

Add custom modem setup 

• 

• 

• 

* 

• 

• 

• 

Supports Voice over Data (VOD) modems 

'0; 

• 

• 

• 

• 

• 

• 

Utility to print third-party files to 

# 

• 

O 

• 

o 

• 

• 

document image files 

' 13 using IPX/SPX, seven using NetBIOS. Requires additional videoconferencing hardware. •^yes; O^no 

Features not Integral to the package are marked O hut are sometimes available as options or In future versions. 
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Software Roundup 


REVIEWS 


rather than standard remote control, for 
applications sharing. This approach makes 
it harder to use, however. 

Along with TalkShow and IBM Direct's 
Person to Person, InVision allows more 
than two people to mark up a document 
per conference. It is among the top two in 
network file transfer speed, but it’s a bit be¬ 
low average in whiteboard speed. 

LiveShare Plus 

PictureTel’s LiveShare Plus clearly offers 
the best balance of usability, features, and 
performance. This program is the hands- 
down winner in two-site conferencing, but 
it also has numerous other advantages, in¬ 
cluding the best chat environment and 
friendly installation. 

LiveShare Plus’s tool set and work en¬ 
vironment are more complete than those of 
the other programs. Its overall performance 
score puts it head and shoulders above the 
rest due to fast file transfer and efficient 
whiteboard transfers. However, it can’t do 
data sharing over ISDN or TCP/IP lines, 
and its interoperability support is poor 
(though the others aren't much better at 
supporting international standards and non- 
Windows environments such as the Mac or 
OS/2). 

Person to Person 

IBM Direct’s offering has the best file 
transfer features of the group. Besides let¬ 
ting you view the status of incoming and 
outgoing files and saving the results to a 
log file, the program allows the attaching 
of files to text messages, as in E-mail. Its 
chat windows, like those in LiveShare 


Plus, are the best of the lot, 
showing participants’ names and 
date/time stamps of when mes¬ 
sages were sent. 

Performance is Person to Per¬ 
son’s downfall. Surprisingly, its 
two-level compression scheme 
somehow results in more bytes 
flying across the network during 
file transfers. 

Person to Person’s whiteboard 
lacks a highlighter tool, a page 
sorter, and a zoom option—all 
helpful during the often awkward 
process of coordinating shared 
document editing. 

ProShare Premier Edition 

Intel’s document-conferencing 
program offers usability and fea¬ 
tures comparable to LiveShare 
Plus. It is our second choice, 
winning high praise for ease of 
use. It has excellent applications- 
sharing and file transfer features, 
and an especially user-friendly 
whiteboard. 

As is the case with Face to Face, InVi¬ 
sion, and TalkShow, ProShare Premier 
Edition comes with a reccivc-only version 
that you can send to conference partici¬ 
pants. This purposely limited version of 
the program does not let recipients initiate 
their own conferences. 

But for disappointing performance, 
ProShare Premier Edition might have been 
our top pick. However, the product also 
is hurt by lack of a whiteboard eraser, chat 
module, and password protection. 


Graphing Whiteboards 


4 Better 


Worse ^ 


AT&T Vistium 
Share 

LiveShare Plus 

ProShare 
Premier Edition 

Person to 
Person 

Average 

InVision 

Face to Face 

TalkShow 


1.4 

LJ 

2.0 


3.2 

3.2 


3.3 


3.8 


4.2 


5.3 


Seconds 0 


6 


8 


AT&T Vistium Share was the fastest program at updating a graph 
displayed on the whiteboard. This test used uncompressed files 
to measure network performance only (factoring out file loading, 
format conversion, establishing the network link, and so forth). 
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Face to Face 2.0.1 .$59 
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Person to Person 1.0.3 .$280 
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InVision 3.1.23 .$595 

ProShare Premier Edition 1.6 .$299 


InVision Systems Corp. 

Intel Corp. 


Tulsa, OK 

Hillsboro, OR 

Q 

(800) 847-1662 

(800) 538-3373 

3 
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(503) 629-7354 

•5 

0 
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TalkShow 3.02 .$249 

1 


Future Labs, Inc. 

Los Altos, CA 
(415) 254-9000 
fax: (415) 254-9010 

Circle 1238 on Inquiry Card. 


TalkShow 

TalkShow’s multipoint conferencing and 
strong support of transfer protocols merit 
praise. The program lets LAN and modem 
participants join a single conference (In¬ 
Vision and Person to Person also do it), 
and it’s the only one that lets you scan 
documents directly into the whiteboard. 

Ranking near the top in ease of use, 
TalkShow is only middling in performance 
and feature versatility. Raw file transfer 
speed is among the fastest, but network 
efficiency in whiteboard transfers (which 
adds file size to the equation) is among 
the worst. The program’s applications- 
sharing module lets only one participant 
make changes, and its chat windows are 
not as informative as those in Person to 
Person and LiveShare Plus. However, its 
whiteboard is among the easiest to use. It 
employs a slide-tray metaphor that func¬ 
tions as a page sorter. ■ 


This report contains the partial results of a re¬ 
cent issue of Software Digest, a monthly pub¬ 
lication ofNSTL Inc. To purchase a complete 
copy of the report , contact NSTL at 625 Ridge 
Pike, Conshohocken, PA 19428, (610) 941- 
9600; fax (610) 941-9950; on the Internet, 
editors@nstl.com. For a subscription, call 
(800) 257-9402. BYTE Magazine and NSTL 
are both operating units of the McGraw-Hill 
Companies. 
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LAB REPORT: NETWORK PRINTERS 



HANDS-ON TESTING 


12 Network Printers 

Keep those print jobs rolling with these fast, 16- to 
32-page-per-minute networked laser printers and stay 
ahead of the paper flow 

JIM KANE 




aybe your 12-page-per-minute networked 
laser printer just doesn’t cut it anymore, 
with print jobs festering in the print queue 
because of its too-slow print engine. Per¬ 
haps you need some duplexing capabili¬ 
ties, or maybe you just want to be able to 
know if the printer is off-line, out of paper, or tied up. 
Your old printer was OK when you just had a handful of 
employees sending print jobs, but now your company has 
grown, and you need a faster, networkable, more man¬ 
ageable unit. 

We evaluated 12 network laser printers with print 
speeds ranging from 16 to 32 ppm—fast enough to sat¬ 
isfy the needs of larger workgroups. These faster de¬ 
vices also have built-in Ethernet capabilities, so you 
don't have to use a PC as a baby-sitter to provide network 
functionality. 

With third-party equipment, any printer can be con¬ 
sidered a network printer, so we focused on network in¬ 
tegration and tested only those printers with internal 
network interfaces (either standard or optional). Net¬ 
work management software helps differentiate between 
dedicated network printers and those with third-party 
add-ons. Network-printer-management software deliv- 


How to use this guide 

We used our suite of PC- and Macintosh-based printer tests to choose the fastest network printers with the 
best-quality output. We summarize test details about the winners and runners-up in each of the two cate¬ 
gories (16- to 20-ppm and 30- to 32-ppm printers) using charts like the one shown here. 


The vendor's rating 
for engine or print- 
head speed, 
measured in pages 
per minute; it does 
not include printer¬ 
processing time. 


The price of the as-tested configuration, 
which may include optional memory (see 
the Roll Call on page 246). 



ers configuration tools to the workstation and also reports 
the remote printer’s status to your PC, keeping you in¬ 
formed. 

To get real-world network performance numbers, we 
tested only monochrome printers in network configu¬ 
rations. Most of these units—which range in price from 
$3549 for the desktop Hewlett-Packard LaserJet 4MV 
to $29,616 for the copy-machine-size Dataproducts Ty¬ 
phoon 30—have at least two paper-input trays that are 
switchable on demand via the driver or the printer man¬ 
agement software. 

These 300- to 1200-dot-per-inch-resolution printers al¬ 
low documents with typical graphics to print relatively 
fast, along with the normal flow of letters and other text 
documents. The 1200-dpi devices, however, slow down 
when you send print jobs that have complex graphics. 

We categorized these network printers into two groups: 
16- to 20-ppm units and 30- to 32-ppm units. The 16- to 
20-ppm printers are more common in smaller offices 
than their high-speed counterparts and offer higher-qual¬ 
ity output. You can buy three or four of the 16- to 20-ppm 
printers for the cost of the least expensive 30- to 32- 
ppm printer that we put through the paces. Only two of 
the devices in the lower-speed group exceed $5000 as 
configured for testing. 

The major differences be¬ 
tween desktop lasers (some of 
which are featured here as print¬ 
ers for smaller networks) and 
the console-type, high-volume/ 
high-speed lasers is that the 
high-end units provide larger 
paper capacities, faster engine 
speeds, better longevity, and se¬ 
curity features. 

Of course, there are also price/ 
performance issues to consider 
when choosing a network print¬ 
er. Do you really need a 30-ppm 
printer/fax machine when three 


The printer’s 
processor speed, 
measured in MHz. 


A composite rating for text- and graphics- 
output quality; based on a 10-point scale, with 
higher numbers indicating better print quality. 
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Built for Speed 



Control panel for status awl 
configuration 


High-capacity paper-input tray 
(models with three input trays can 
load up to 3DQO sheets of paper} 


smaller, slower, dedicated print servers dis¬ 
tributed evenly throughout the building 
would solve your printer problems? Or do 
your users queue up 100-page jobs regu¬ 
larly, making it more cost-effective to wait 
4 minutes for a print job to get to the front 
of the line, and 4 minutes more for it to 
print, instead of fighting through the local 
queue only to wait 15 minutes for the print 


to complete? 

You must also take into account the nor¬ 
mal duty cycles of these printers. The high¬ 
er-end, faster printers are supposed to last 
significantly longer between maintenance 
and consumables replacement. The median 
duty cycle for the 30- to 32-ppm printers is 
200,000 pages, compared to 50,000 pages 
for the 16- to 20-ppm units. 



16- TO 20-PPM 
PRINTERS 

BEST OVERALL 

Xerox 4520mp Desktop 
Laser Printer 

This 20-ppm desktop printer is 
great for midsize workgroups and 
is affordably priced at $4335, It 
offered excellent across-the-board 
performance In our PostScript, 
Printer Control Language (PCl) T 
and EtherTalk performance tests, 
PAGE 241 

HIGH-QUALITY 

Lexmark Optra Lx 

For quality output, the 16-ppm 
Optra U ($3997) bests all other 
printers In this group with its 
support for resolutions of up to 
1200 dpi. But the drawback of 
this high quality is reduced 
performance: The Optra 
performed poorly in our 
PostScript and PCL performance 
tests. It supports up to 64 MB of 
memory, has two external font 
slots, and supports three paper- 
input trays. PAGE 241 

MACINTOSH 

Kyocera EcosysFS-3600A 

Number one in both EtherTalk 
and PostScript performance In 
this group. The IBppm Kyocera 
Ecosys achieved an overall 
EtherTalk score of 9.5 ppm, 
second only to that of the QMS 
3225 Print System, which swept 
the higher-end 30- to 32-ppm 
category, PAGE 241 


30- TO 32-PPM 
PRINTERS 

BEST OVERALL 

QMS 3225 Print System 

With a blazingly fast 19.2-ppm 
rating In our PCL performance 
tests, the QMS 3225 Print 
System is by far the fastest 
printer that we put through the 
paces. PAGE 243 

HIGH-QUALITY 

QMS 3225 Prmt System 

This printer's 400-dpl output 
breaks through the 300-dpi- 
resoiutlon barrier. This $17,149 
console system has the highest 
quality-index score of the three 
printers in this category. PAGE 243 

MACINTOSH 

QMS 3225 Print System 

It's a sweep for the 3225 as it 
takes the Mac category, too. With 
its support for three paper-input 
trays and 30Q0 sheets of paper. 

It can stave off the needs of 
many networked users. The unit 
also has a 200,000-page monthly 
duty cycle. PAGE 243 


ILLUSTRATION: BRUCE SANDERS ®1S95 
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Victory is frequently the result of teamwork —arid fll\r uxmtsyxm to win. 
That’s why they contracted with INSTL to put hundreds of applications 
through their laps to ensure their compatibility with OS/2 Warp. So when 
you set' the “Ready for OS/2 Waq> - NSTL Tested" seal, you can count on a 
winning combination. 

To learn more about this and other independent testing services, contact 
NSTL at 800-220-NSTL or info@nstl.com. Or call IBM at 800-285-2936 

for additional information. NSTL NSTl. Hi a din.uon ofThr Md. iron'-1 Ml Companies 



NSTL Tested 

1-800-220-NSTL 

Circle 79 on Inquiry Card. 



Adobe's™ Acrobat™ for Workgroups 

Allen Communication, Inc's Quest Multimedia Authoring 

Aperture™ Technologies, Inc's Aperture'" 

Baker Hill Corporation's lending library™ 

Baron Software Services' Name Your Baby!'" 

Boca Soft's Wipeout 
Boca Softs System Sounds for OS/2 
Competence Software's Investment Basics 
Computer Security Consultants, Inc/s RecoveryPAC 
DUX Software's SimCity Classic™ 

DUX Software's American Heritage Dictionary Concise Edition " 
Felsina Software's A-Talk® for Windows 
Gazelle'" Systems' Back-H™ for Windows 
Grolier Electronic Publishing's 1995 Multimedia Encyclopedia 
Intellisoffs™ Accounting Vision/32™ 


Interplay's™ Mario's® Game Gallery 
Interplay's™ Kingdom™ The For Reaches 
Merit Studios' Fortress of Dr. Radicki ™ 

Merit Studios' Fighter Wing™ 

Merit Studio's Psychotron ™ 

MicroDoc Products, Inc's Child Development Guide 
Microlearn Nordic's Game Pack Volume I 
On-line Data's OnCmd® 

Parsons Technology's Money Counts ® 

Pinnacle Technology's Kid Proof/2™ 

Reed Software's OS/2 Black Jack 
Star dock System Inc's™ Star Emperor™ 

Stardock System lnc.'s™ Havoc ™ 

Starpress Multimedia's BOB Great letters 
T/Maker's ClickArt Newsletter Art 
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16- TO 20-PPM PRINTERS 


Westing for 
Best Overall 



For most needs, one of the 
nine 16- to 20-ppm laser print¬ 
ers that we tested should be fast 
enough for midsize offices with 
25 to 75 users wired to a net¬ 
work. These printers general¬ 
ly can handle enough volume 
so that you won’t have to call 
crowd control whenever mul¬ 
tiple print jobs are sent to the 
queue. Although the 30- to 32- 
ppm lasers offer more speed 
and paper-handling 
capabilities, the 16- 
to 20-ppm units 
have the ability to 
print higher-quality 
documents with in¬ 
tegrated graphics. 

Most of these 
printers are desktop 
units that support 
6(X)-dpi output and 
let you print gen¬ 
eral graphics rela¬ 
tively quickly. Some 
support resolutions of up to 
1200 dpi, which is great for de¬ 
tailed reports; however, you 
may have to wait a bit if your 
text report is in the queue be¬ 
hind a coworker’s complex 
newsletter. The average cost of 
the printers in this category is 
$4236, and only two exceed 
$5000 for their as-tested con¬ 
figurations. 

Our overall winner in this 
category is the Xerox 4520mp 
Desktop Laser Printer, by vir¬ 
tue of its 20-ppm print speed 
and high quality. 
Also ranking high 
is the Kyocera Eco- 
sys FS-3400A; it 
ripped through our 
PCL tests with the 
best score in the 
group. However, it 
didn’t come with a 
PostScript option, 
which eliminated 
it from our Post¬ 
Script and Ether- 
Talk tests. The FS- 
3400A printed at 
11.7 ppm in the PCL tests, and 
if you just need to print in PCL 
mode, it’s a bargain at $3578. 

At $3699, the 16-ppm Data¬ 
products Typhoon 16 is anoth¬ 
er outstanding lower-priced 


High speed end quality 



USABILITY 10% 


BE3T OVERALL 


Xerox 4520mp Desktop Laser Printer 


With its excellent performance (due to its 20-ppm print engine) and good 
usability and quality scores, the Xerox 4520mp was our overall winner. It 
comes with three paper-input trays and supports up to five. Its maximum 
resolution of 800 dpi helps when printing graphics-intensive documents. 

It has standard parallel, serial, and unshielded-twisted-pair (UTP) Ethernet 
ports; LocalTalk and Token Ring ports are optional. 




PRICE AS 

OVERALL 


PPM 


CPU SPEED 


SCORES 



TESTED 

SCORE 

PCI 

POSTSCRIPT 

ETHERTALK 

(MHZ) 

QUALITY 

FEATURES 

USABILITY 

BEST Xerox 4520mp 

$4335 

8.71 

11.4 

8.9 

7.4 

25 

AAAA 

AA 

AAAA 

WINNER UP Kyocera Ecosys FS-3400A 

S3578 

8.65 

11.7 

m 

N/A 

16 

AAA 

AA 

AAAA 

WINNER UP HP LaserJet 4Si MX 

$5299 

8.44 

10.7 

9.4 

7.1 

25 

AAA 

AAA 

AAAA 

WINNER UP HP LaserJet 4MV 

$3549 

8.41 

10.6 

8.3 

7.6 

33 

AAAA 

AAA 

AAAA 


When looking sharp counts_ 


HIGH-QUALITY 


Lexmark Optra Lx 


If detailed documents are your main concern, then the 1200-dpi Lexmark Optra Lx 
deserves a close look. It may not have lightning-fast performance, but it achieved the 
highest quality scores in this report. With its accompanying MarkVision management and 
monitoring software, the Optra Lx is one of the easiest-to-use printers we tested. The unit 
in this group that outscored it in usability was the 1200-dpi QMS 1660E Print System. 


X " 

PRICE AS 

OVERALL 


PPM 


CPU SPEED 


SCORES 



TESTED 

SCORE 

PCI 

POSTSCRIPT 

ETHERTALK 

(MHZ) 

QUALITY 

FEATURES 

USABILITY 

BEST Lexmark Optra Lx 

$3997 

8.34 

7.1 

5.3 

4.9 

25 

AAAA 

AA 

AAAA 

RUNNER UP QMS 1660E Print System 

$3999 

8.12 

9.5 

7.5 

6.9 

33 

AAAA 

AAA 

AAAA 

RUNNER-UP Dataproducts Typhoon 16 

$3699 

8.08 

6.7 

7.0 

6.6 

25 

AAAA 

AAAA 

AAAA 

RUNNER TIP HP LaserJet 4MV 

$3549 

8.05 

10.6 

8.3 

7.6 

33 

AAAA 

AAA 

AAAA 

A fast paper-pus 

her 









MACINTOSH 



Kyocera Ecosys FS-3600A 

Our choice for best overall printer for the Mac is the Kyocera Ecosys FS-3600A. With 
its as-tested price of $4278, this printer supports resolutions of up to 600 dpi. The 
FS-3600A blew away the other printers in the EtherTalk ppm ratings with a score of 
9.5. The nearest competitor in the group was the HP LaserJet 4MV, which sported a 
7.6-ppm rating. The Dataproducts Typhoon 16, boosted by quality, features, and 
usability all superior to that of the top-rated Mac printers, was a close third. 



PRICE AS 

OVERALL 


PPM 


CPU SPEED 


SCORES 



TESTED 

SCORE 

pa 

POSTSCRIPT 

ETHERTALK 

(MHZ) 

QUALITY 

FEATURES 

USABILITY 

BEST Kyocera Ecosys FS-3600A 

$4278 

7.4 

9.4 

10.0 

9.5 

50 

AAA 

AA 

AAAA 

RUNNER-UP HP LaserJet 4MV 

$3549 

6.9 

10.6 

8.3 

7.6 

33 

AAAA 

AAA 

AAAA 

RUNNER-UP Dataproducts Typhoon 16 

$3699 

6.8 

6.7 

7.0 

6.6 

25 

AAAA 

AAAA 

AAAA 

RUNNER-UP Xerox 4520mp 

$4335 

6.75 

11.4 

8.9 

7.4 

25 

AAAA 

AA 

AAAA 


network printer. The unit's per¬ 
formance scores were below 
average, but only Lexmark’s 
Optra Lx had a better quality- 
index rating. In addition, the 
Typhoon 16 had the best fea¬ 
tures score in this category, 
as well as one of the best ease- 


of-use ratings. 

Finally, HP's 600-dpi Laser¬ 
Jet 4MV ($3549) and LaserJet 
4Si MX ($5299) put up strong 
performance numbers in our 
three subcategories and had 
above-average quality scores. 
HP is rumored to be introduc- 


KEY 

Ratings from 1 to 4: A is the lowest; 
AAAA is the highest. 

ing a replacement model for 
the 4Si, a new 24-ppm laser 
that will be available sometime 
in November. 
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Lexmark introduces 
new 1200 dpi Optra laser printers. 


Rarely have 

SO MANY DOTS MOVED 

SO FAST. 




Outrunning the competition. It's making the world'; 
sharpest desktop laser printers run faster without 
™ raising the price. Introducing the new 16 ppm Lexmark 
Optra™plus models: True 1200 dpi printing, up to 50% 
faster throughput, enhanced paper handling and unsurpassed 
connectivity. Never has so much performance cost so little. 
Call 1-800-891-0399. ext.233. to 

receive a free Optra print sample. Or visit ¥ T7T%/~|| j 
our Web Site at http://www.lexmark.com. And I vlL/ x V I VI 


see for yourself just how w'el l we run. 


Advancing the Art of Printing 


1200 dpi printing may require additional printer memory depending on fife complexity and Optra model. 16 ppm at 300 and 600 dpi. B ppm at T2G0 dpi. Microsoft is a registered 
trademark and Windows a trademark of Microsoft Corp, NetWare is a registered trademark at Novell tnc Lexmartt, and Optra are trademarks of Lexmark international* Inc, 
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20- TO 32-PPM PRINTERS 


The three high-end network 
printers we tested—the Data¬ 
products Typhoon 30, QMS 
3225 Print System, and Xerox 
4230/MRP—are all built for 
speed and durability. These 
workhorses are best suited for 
offices with high-volume-text 
and duplex print jobs. They 
range in price from approxi¬ 
mately $ 17,000 to $30,000 and 
feature multiple paper-input 
trays and high-capacity load¬ 
ers and stackers that help dif¬ 
ferentiate them from the 16- to 
20-page-per-minute lasers. 

With resolutions of 300 and 
400 dpi, these printers produce 
output that’s not as high-qual¬ 
ity as that of the 16- to 20-ppm 
units, but they can produce ac¬ 
ceptable charts, spreadsheets, 
and simple graphics for use in 
typical business reports. 

Although it’s seemingly a 
stretch to rate printers with res¬ 
olutions of 300 and 400 dpi for 
quality, remember that these 
printers are not designed to spit 
out presentation graphics, but 
rather to satisfy the needs of 
larger workgroups. We rated 
them on the same quality scale 
as their 16- to 20-ppm coun¬ 
terparts; as a result, their scores 
are low. 

Although the QMS 3225 re¬ 
ceived top honors in all cate¬ 
gories in this group, the other 
two units in our test-bed also 
had strong performance scores. 
The Xerox 4230/MRP comes 
closest to the QMS 3225 in 
speed, with an average rating 
of 11.5 ppm when its Post¬ 
Script, PCL, and EtherTalk test 
scores are combined. The QMS 
3225 zips through the tests at 
an average of 15.5 ppm, while 
the Typhoon 30 averages out 
at 9.8 ppm. 

At $20,245 as tested, Xe¬ 
rox’s 4230/MRP is the least 
expensive of the group. Its ac¬ 
companying printer manage¬ 
ment software makes network 
configuration a breeze. The 
4230/MRP has a 230,000-page 
monthly duty cycle and sup¬ 
ports five paper-input trays, for 
up to 1800 sheets of paper, and 
a high-capacity output tray. 


Eat my dust 


BEST OVERALL 


QMS 3225 Print System 


This 32-ppm printer is the only unit to achieve double-digit performance 
in our PCL, PostScript, and EtherTalk tests (with scores of 19.2,14.6, 
and 12.8 ppm, respectively). It offers duplexing capability, two regular 
input trays, and a high-capacity input tray. The QMS 3225 also has two 
output trays, a hard drive, and a floppy drive. This printer has good fea¬ 
tures and usability, but Its performance really puts it over the top in this category: It’s 
7 ppm faster than the first runner-up, the Xerox 4230/MRP. 




PRICE AS 

OVERALL 


PPM 


CPI) SPEED 


SCORES 



TESTED 

SCORE 

PCL 

POSTSCRIPT 

ETHERTALK 

(MHZ) 

QUALITY 

FEATURES 

USABILITY 

BEST QMS 3225 Print System 

$17,149 

9.0 

192 

14.6 

1Z8 

33 

AAA 

AAA 

AAAA 

RUNNER-UP Xerox 4230 MRP 

$20,245 

7.3 

12.5 

12.9 

9.2 

20 

AAA 

AAA 

AAAA 

RUNNER-UP Dataproducts Typhoon 30 

$29,616 

6.8 

11.1 

10.5 

7.9 

33 

AAA 

AAA 

AAAA 


Scale up for quality output 


HIGH-QUALITY 


QMS 3225 Print System 



At 400 dpi, the QMS 3225 has the highest quality scores, which, combined with its excellent 
performance, make it the best-quality printer of these lower-resolution lasers. Its standard 
features include auto-sensing between emulations. PostScript Levels 1 and 2. and Hewlett- 
Packard LaserJet III (PCL 5) emulation. The first runner-up, the Dataproducts Typhoon 30. 
also supports 400 dpi, and its quality scores are similar to those of the QMS 3225. 


BEST QMS 3225 Print System 
RUNNER-UP Dataproducts Typhoon 30 
RUNNER-UP Xerox 4230 MRP 


PRICE AS 

OVERALL 


PPM 


CPU SPEED 


SCORES 


TESTED 

SCORE 

pa 

POSTSCRIPT 

ETHERTALK 

(MHZ) 

QUALITY 

FEATURES 

USABILITY 

$17,149 

8.0 

192 

14.6 

12.8 

33 

AAA 

AAA 

AAAA 

$29,616 

7.5 

11.1 

10.5 

7.9 

33 

AAA 

AAA 

AAAA 

$20,245 

7.3 

12.5 

12.9 

92 

20 

AAA 

AAA 

AAAA 


it’ 
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MACINTOSH 


QMS 3225 Print System 



With an EtherTalk rating of 12.8 ppm, the QMS 3225 easily outperformed the other print¬ 
ers in all aspects of Mac printing, except for the font test, for which the Typhoon 30 took 
top honors. A 9.2-ppm EtherTalk rating, combined with excellent features and usability, 
made the Xerox 4230/MRP the first runner-up. The Typhoon 30 offered good EtherTalk 
performance, but it wasn’t good enough to beat the other printers in the group. 


PRICE AS OVERALL _PPM_ CPU SPEED _ SCORES 



TESTED 

SCORE 

PCL 

POSTSCRIPT 

ETHERTALK 

(MHZ) 

QUALITY 

FEATURES 

USABILITY 

BEST QMS 3225 Print System 

$17,149 

9.0 

192 

14.6 

12.8 

33 

AAA 

AAA 

AAAA 

RUNNER-UP Xerox 4230 MRP 

$20,245 

7.5 

12.5 

12.9 

92 

20 

AAA 

AAA 

AAAA 

RUNNER-UP Dataproducts Typhoon 30 

$29,616 

7.0 

11,1 

10.5 

7.9 

33 

AAA 

AAA 

AAAA 


The 30-ppm Dataproducts 
Typhoon 30 is the most ex¬ 
pensive printer in the group, 
sporting an as-tested price of 
$29,616. However, it offers 
some technological advances 
that set it apart from the oth¬ 
ers. A paper-feed mechanism 
enables you to refill one paper 
tray while the printer feeds 


from another tray, allowing 
continuous operation. The ton¬ 
er compartment can also be 
filled on the fly. In addition, 
the Typhoon 30 uses Data¬ 
products’ Virtual Printer Tech¬ 
nology (VPT). which adds net¬ 
work smarts to printers by 
acknowledging and receiving 
up to 64 different printer con- 


KEY 

Ratings from 1 to 4: A is the lowest: 
AAAA is the highest. 

figurations concurrently. 

The Typhoon 30 supports 
five paper-input trays and 3500 
sheets of paper. The device of¬ 
fers a 200,000-page monthly 
duty cycle. 
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NETWORK-PRINTER-MANAGEMENT SOFTWARE 


Ptmer Operator Panel- LPTI:PniHT 1/l-EX,,Q 


I ost network printers come 
bundled with software for 
managing printers from across the 
network. Some applications simply 
check the status of the printer to 
see if it's on-line, out of paper, or 
busy. Most include some sort of configuration 
capability. But some applications go further. 
Below are some notable features of the software 
we tested. 

PrintWatch . Dataproducts' PrintWatch for 
Windows can monitor the print server and its 
status via TCP/IP, as well as configure the 
printer. Although It's more difficult to config¬ 
ure and install than some other utilities, it’s 
easy to use once you set It up. 

JetAdmin and JetPrinl Hewlett-Packard's 
JetAdmin provides configuration capabilities 
and printer-status information for users and 
administrators. Easy to use and install, Jet- 


Admin comes with all HP JetDirect inter¬ 
faces, including versions for DOS and Win¬ 
dows. From letAdmin, an administrator has 
the ability to 
kick the print¬ 
er's physical 
control pan¬ 
el. It also al¬ 
lows you to 
see what jobs 
are active on 
all queues, 
let Print con¬ 
figures both 
the print serv¬ 
er and queue 



!E] HE) 


and maintains status information on the printer. 

Printset Kyocera's Printed utility for Win¬ 
dows creates a Novell Print Server and pro¬ 
vides TCP/IP and AppleTalk configuration in¬ 
formation. Printset also keeps track of the 
printer’s status, but the status information is 
not as detailed as It is with many of the other 
utilities. 

MarkVision LexMark's MarkVision for Win¬ 
dows uses bidirectional communications to 
maintain, configure, and track the printer's 
status. A graphical representation of the 
printer's control panel and a detailed printer- 
status window let you know what's going on. The 


utility is a little confusing to install, but it's 
easy to use. 

CrownAdmin, QMS's Crown Admin for Win¬ 
dows and the Mac manages and configures 
QMS network printers. It searches out five print¬ 
ers by address and allows on-leie configuration, 
but without any TSRs. Crown Ad min does not 
create your Novell Print Server for you, but it 
provides the name and printer descriptions in 
the NetWare configuration-menu item. It’s 
easy to install and use. 

Document Services for Printing (DSP) and 
J XRXADMIN. Xerox offers two network-printer- 
management utilities for DOS. The DSP man¬ 
agement /utility software installs easily and 
sports an easy-to-use interface. It helps you 
select a “best-fit” printer, depending on your 
output needs. DSP can track the status of mul- 
tiple printers on the network as well as install 
the Novell PSERVER for you. The only down¬ 
side: two TSRs for the printer-status applica¬ 
tion and terminal emulation. 

XRXADMIN is easy to install and use and 
doesn’t require a TSR. However, it seems to 
be designed more for printer configuration and 
management than for keeping tabs on printer 
status. The Xerox NfCPRINT.EXE utility finds the 
printer for you and creates a PSERVER. How¬ 
ever, it didn’t run reliably under Windows as a 
DOS session. 


HONORABLE MENTIONS 




Masochistic as it may sound, we actually enjoyed 
clearing paper jams with a couple of these printers. The 
control panel of the Xerox 4230/MRP directs you to the 

paper jam's specific area and 
requests that you open the 
correct doors to clear the 
jam. The led of the Data¬ 
products Typhoon 30 also 

gives on-target directions on 
how to find and clear paper 
Xerox 4230/MRP jams. Note that, aside from a 

small mechanical failure in 
one printer, we had to 
cause the jams ourselves; 
the units showed no desire 
to jam on their own. 

Dataproducts Typhoon 30 


Interesting and innovative if nothing else, the Lexmark 
Optra Li’s MarkVision software alerts you of any problems 
with audio messages. Through the PC's speaker, you 
can barely hear the message “clear paper jam” when a 


paper jam occurs or “thank you” when you fix it. 
However, with better sound capability, It works great. 
This may be a little annoying to some, but mainly just 
to those who don T t expect sound or who don't have a 
high-quality sound card. 


On I >ions Achievement 


Although the QMS 3225 Print System has many attributes 

we like, it has one feature that we really can't stand: Page 
Sensing Tabs for the paper-input trays. These labs tell Lhe 
printer what kind of paper you’re using. As with the paper- 
tray keys found on other printers, these devices help you 
use the same paper tray 
for different-size paper. 

From experience, we 
know that small pieces 
like these can vanish in 
an instant — down a heat¬ 
ing duct or somewhere 
inside the printer. 
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How We Tested 


T o pick the top network laser print¬ 
ers, we test the devices' perfor¬ 
mance (Le., speed), quality of 
printed output, features, and us¬ 
ability. We test and score each of these el¬ 
ements separately, and then we compute 
the overall score by assigning a weight 
to each element. For example, we assign 
weights in the overall performance cate¬ 
gory as follows: 40 percent for performance, 
30 percent for quality, 15 percent for fea¬ 
tures, and 15 percent for usability. For Hie 
high-quality category, the weighting is 10 
percent for performance, 70 percent for 
quality, 10 percent for features, and 10 per¬ 
cent for usability. hi the Mac category, wc 
use the same formula that we use for the 
best overall category. The only difference 
is that we use the EtherTalk rating for the 
performance score. 


PERFORMANCE 

We set each printer to poll the network as 
frequently as possible to ensure we get the 
most consistent times attainable. NSTL's 
performance tests measure how fast a 
printer can print text, graphics, and fonts. 
The dense-text test requires printing a 2- 
KB file of ASCII text with little white space. 
Performance in this test correlates to raw 
speed, because there are no fonts or graph¬ 
ics for the printer to interpret. 

The graphics tests use bit-mapped im¬ 
ages to simulate documents with custom 
fonts or screen shots. These tests help us 
determine how efficiently each printer 
communicates with a computer. One test 
measures the printer’s ability to draw com¬ 
plex lines and filled areas. A second test 
produces curves and gray scales. An ad¬ 
ditional complex-graphics test, created in 
Corel Draw, includes gray-sc ale shading, 
lensing, and other complex images. This 
test stresses the printer’s processor and 
RAM capabilities. 

We also use the font test to measure 
the speed of a printer’s processor. This 
test requires printers to create Times (serif) 
and Helvetica (sans serif) fonts in regular 
and boldface in 30 different point sizes. 
We immediately repeat this test without 
resetting the printer to determine the unit's 
font-caching capabilities. 

PRINT QUALITY 

NSTL’s print-quality tests measure a unit's 
ability to produce a photographic image; 



OTHER 
FACTORS 

Participating vendors 
supplied us w ith re¬ 
sponses to a printer- 
features survey that 
included a wide range 
of questions about 
what emulations are 
supported, the print¬ 
ers’ maximum horizontal and vertical res¬ 
olutions, and what services are included 
with Ihe standard warranty. We verified 
these responses and assigned a features 
score based on the most important features. 
We also evaluated how easy the printers 
are to use, based on such aspects as ease 
of ink-medium installation, intuitive ness 
of the control panel, ease of driver instal¬ 
lation, ease of network setup, and clarity 
of the user’s manuals. 


to print the file. We used a similar applet 
to measure EtherTalk performance. On 
the PC platform, we tested printers in bodi 
PCL and PostScript emulations; on the 
Mac platform, we tested printers in Post¬ 
Script only. Tests in both emulations were 
run with die printer set to its highest res¬ 
olution. 


Contributors 


print attractive, legible text in a wide range 
of sizes; and draw lines. Because most la¬ 
ser printers produce monochrome-only 
output, color-prini-qualily tests are not 
included in this review. The line-squeeze 
lest forces a printer to draw two lines in¬ 
creasingly closer together until the gap 
between them vanishes, which indicates 
the printer can no longer make the black- 
to-white-to-black transition. The test suite 
also gauges other print-quality consider¬ 
ations, such as how accurately the unit 
positions paper and 
how well it displays 
reversed (i.e., while- 
on-black) text and 
graphics. 


station with System 7,1, 16 MB of RAM, 
and EtherTalk installed. We tested each 
printer with the drivers that were supplied 
or recommended by its vendor. We dis¬ 
abled all print servers, spoolers, and buff¬ 
ers during performance testing. 

On the PC platform, we used an NSTL- 
designed Windows applet to launch test 
files to each printer. After the last page 
of a test file dropped into the tray, a tester 
pressed Enter; the applet then displayed 
the number of seconds it took the printer 


CONFIGURATIONS 

We tested all the printers in a network con¬ 
figuration using a Compaq Deskpro 66M 
network file server with 16 MB of RAM 
and Novell NetWare 3.12 installed on the 
hard drive. For a PC workstation, we used 
a Dell Dimension XPS P75 with 8 MB of 
RAM running DOS 6.22 and Windows for 
Workgroups 3.1L Our network file server 
used an NE3200 EISA Ethernet adapter; 
the workstation used an Intel PC! Ether- 
Express Pro/100 Ethernet adapter. 

Each network adapter is bound to a va¬ 
riety of protocols to ensure it connects 
with each printer s network interface card 
(NIC). Our technicians tested printers with 
a Mac interface on a Quadra 640A V work¬ 


Michele Guy, Protect Manager/NSTL, has been 

testing hardware and software products for NSTL for 
the past four years, 

Tarig Imbrahim, Tester/ NSTL, has been an indepen¬ 
dent network consultant for the past five years, 

Jim Kane, Project Manager/ NSTL, has been testing 
network arid PC hardware at NSTL for the past sir 
years, 

John McDonough, Technical Editar/NSTL, has 

been writing for high-tech publications for several 
years. 

The Lab Report is an ongoing collaborative project be¬ 
tween BYTE magazine and National Software Testing 
Laboratories (NSTL). BYTE magazine and NSTL are bath 
operating units qf The McGraw-Hill Companies, fnc ; Con¬ 
tact the NSTL staff an the internet at editors^nsiicom 
or by phone at {610} 94(-9600 Contact BYTE on the Jn■ 
ternet or BIX at editors®bi&com or at {603} 924-2624, 
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LAB REPORT: NETWORK PRINTERS 


ROLL CALL 



DATAPRODUCTS COUP, 
TYPHOON 16 

DATAPRODUCTS COUP. 
TYPHOON 10 

DIGITAL EQUIPMENT COUP. 
PRINTSERVER 17/600 

HEWLETT-PACKARD CO, 
LASERJET 4MY 

HEWLETT-PACKARD €9, 
LASERJET 1SI MX 

Price as tested 

$3699 

$29,616 

$5390 

$3549 

$5299 

MONOCHROME PERFORMANCE (PPM) 

PostScript 

7,0 

10,5 

4.9 

8.3 

9.4 

PCL 

67 


6,4 

10.6 

10.7 

ElherTalk 

6.6 

7.9 

N/A 

7,6 

7.1 

PERFORMANCE SCORES 

Quality 

8.3 

7,6 

7.7 

81 

7.9 

Features 

81 

7,3 

5.3 

7.o BHBBBi 


Usability 

8,4 

B.3 

5.0 

82 

8.3 

Overall 

7,2 

6.8 

5,9 

8.4 

8.4 


MEMORY 

Memory as lesled (MB) 

12 

24 

20 

12 

10 

Memory base/maxlmum (MB) 

12/68 

16/32 

i&'32 WHKKM 

12/44 


Engine model 

Fuji-Xerox Haruna 

Hitachi 

Canon 174-PC6 

Canon P380 

Canon MXPI74 

Maximum, resolution 
(vertical/horizontal; in dp!) 

660/600 

400/400 

600/600 

600/600 

600/600 

ppm monochrome at maximum resolution' 1 

16 

30 

17 

16 

17 

INPUTS 

Auto-switching between inputs/emulations •/• 

•/• 

Of 

•/• 

•/• 

Monthly duty cycle (pages) 

30,000 

200,000 

70,000 

50,000 ■■■■ 

75,000 

Interfaces as tested 

LocaiTalk, Ethernet, 
SCSI, Centronics. 
FtS-232, RS-234 

Ethernet 

Ethernet 

LocaiTalk, Ethernet, 
Centronics, 

HP BiTrenies Parallel 

UxalTalk, Ethernet, 
Centronics, 

HP BFIronics Parallel 

INTERFACES 

RS-232/RS-422 

•/• 

•• 

OfO 

OpUOpt 

OpUOpt, 

SCSH/SCSt-2 

•/• 

0/0 


Q/O 

OfO 

Elhermt/LocaiTalk/Toksn Ring 

Opt./*/Opt. 

OpL/O/Q 

mfoia 

•/•/Opt. 

•/•/Opl. 

POLS 

HPGL 

• 

o 

o 

• 

• 

PostScript LsveM/Level 2 

o/m 

mlo 

•/• 

om 

□/• 

PostScript/Vendor 

•/Adobe 

•/Phoenix 

•/Adobe 

•■.''Adobe 

•/Adobe 

IniaINfcnl 

• 

• 

> 

• 

• 

True Image 

• 

• 

O 

O 

O 

HP LaserJet III (PCL5/PCL4) 

•/• 

•/• 

•/• 

OfO 

0/0 


SUPPORTED PAPER SIZES 

Letter (8.5x11 in.) 

• 

• 

• 

• 

• 

Legal (8.5 * 14 In.) 

• 

• 

Opt. 

• 

• 

A4 (8.26 x 11,69 in.) 

• 

• 

Opt. 

• 

• 

B5 (7.17x0.12 in.) 

• 

> 

• 

• 

• 

Tabloid (11x17 in,) 

• 

• 

o 

• 

o 

Executive (7.25x10.5 in.) 

• 

■HBI 

optSHHHH 

• 

• 

Number of input trays standard/maximum 

1/3 

3/5 

2/3 

2/3 

2/3 

Envelope tray 

• 

Q 

Opl. 

• 

• 

Envelope / transpa rency/ 
adhesive-backed labels 

fmtm 

Oh .>/• 

•/•/• 

•/•/• 

•/•/• 

Envelope feeds r 

Opt. 

O 

Opt. 

• 

• 

Duplex printing 

o 

• 

• 

O 

Opt. 

Dimensions in inches (W x L x H) 

17x23x11 

26 x 25 x 40 

17.9 x 22.4 x 19 

18,1x20.6x12,5 

21,5x23,5x16,5 

Weight (lbs.) 

42 

132 

98 

51 

04 

FCC class/noise in high-speed 
draft mode (decibels) 

A/53 

A/55 

A/50 

B/55 

B/55 

Energy Star-compliant 

• 

O 

• 

• 

• 

Voltage 

120 

120 

120 or 220 

220 

220 

Warranty (years)/coverage 

1/P, L 

90 days/P, L 

1/P, L 

1/P, L 

1/P, L 

Phone 

(703) 648-0930 

(703) 648-0930 

(508) 493-5111 

Call local HP dealer 

Call local HP dealer 

Toll-free phone 

(000)980-0374 

(800)980-0374 

(800)777-4343 

(800) 752-0900 

(800) 752-0900 

On-line address 

http://www.cipc,com 

blip ://www.dpc.com 

httpy/www.digltal.com 

http ;//www.hp .com 

httpJ/www.hp.com 

Inquiry number 

1396 

1397 

1398 

1399 

1400 


^ ■ BYTE Deal 

• = yes; Q = no; N/A = not applicable. Warranty: 

"Scores tor monochrome performance are actual real-world performance scores. P = Parte L = Labor F = Freight to repair center R = Return to customer 
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- 

KYOCERA ELECTRONICS, INC. KYOCERA ELECTRONICS, INC. LEXMARK INTERNATIONAL QMS. INC. QMS. INC. ^ 

ECOSYS FS-3600A ECOSYS FS-3400A OPTRA LX 1S60E PRINT SYSTEM 3225 PRINT SYSTEM 


XEROX CORP. ^ XEROX CORP. 

4520MP OESKTOP LASER PRINTER 4230/MRPA 


$4278 

$3578 

$3997 


$6798 

$17,149 

$4335 

$20,245 


10.0 

N/A 

5.3 


7.5 

14.6 

8.9 

12.9 



■ r ■ 11.7 

WM ' 7.i i 


9.5 

19^ 

11.4 

■ ft* i£ 


9.5 

N/A 

4.9 


6.9 

12.8 

7.4 

9.2 




6 

5 

12 

48 

16 

12 

20 


1/5 

4/64 

12/64 

16/32 

HH 8/62 ■■■■■ 

20/20 

Kyocera FS-3600 

Kyocera FS-3400 

Lexmark Optra 

Canon BX II 

Ricoh M32 

Fuji- Xerox XP-20 

Fuji-Xerox 4230/MRP 


1200/300 

1200/1200 

1200/1200 

400/400 

800/800 

300/300 

18 

18 

8 

16 

32 

20 

30 

•/• 

•/• 

•/• 

•/• 

•/• 

•/• 

•/• 


Ethernet, Centronics 


Ethernet, Centronics 


Ethernet. Centronics, 
RS-232, RS-234 


Ethernet, SCSI, 
AppleTalk, RS-232 


Ethernet. Centronics, 
Centronics. AppleTalk, 
RS-232 


Ethernet. RS-232, RS-234 


LocalTalk, Ethernet, 
Centronics, RS-232 


Opt./Opt. 


Opt./Opt./Opt. 


OptiOpt. 

•/• 

•/o 

•/o 

•/• 

•/O 


0/0 

•/'-> 

■Gf •/• 

HHHHHHH 

0/0 

Opt./OptVOpt. 

OpL/Opt./Opt. 

•/Opt./Opt. 

Opt./®/Opt 

•/Opt ./Opt. 

Opt./Opt./Opt. 





•/QMS 

Opt. 


•/Adobe 


•/• 


•/o 


•/• 


Of I 

•/Adobe 

O 


•/Adobe 

mfo 


• 

• 

• 

• 

• 

• 

• 


Opt. 

mmmoAwmmm 

• 

• 

Op.. 

• 

Opt. 

Opt 

• 

• 

• 

Opl. 

• 

Opt. 

Opt. 

• 

• 

• 

Ml opt ■ 

• 

> 

o 

o 

• 

• 

• 

• 

» 

• 

• 

• 

• 

Hi opt. 


1/4 

1/4 

1/3 

3/2 

2/3 

4/5 

5/5 

$ 

• 

Opt 

O 

^HHHHHHH 

knn 

• 

•/•/• 

•/•/• 

•/•/• 

of/m 

<ofim 

•/•/• 

•/•/• 



1401 


1402 


1403 


1404 


1405 


20.5 x 22 x 20.8 
!83 
B/53 

• 

120 or 220 HHB 

[l/P, L 

Call local Xerox dealer 

(800) 349-3769 

m 

1406 


39 x 26.7 x 41.7 

356 

A/55 


m 


3 months/P, L 


(800) 349-3769 

N/A 

1407 
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'Jfedo. 


Anyone can sell you a CD-ROM recorder. Bui can 
they help you make sure you get the one you need? 
With so many recorders on the market, PC. Mac and 
Unix platforms, and over 25 different premastering 
and mastering software packages available, which 
one is the best for you? 

Do you need disc-at-once or track-at-once? What 
kind of discs will you be making ? Data? Video? 
Audio? Multimedia? Are you cutting Mode 2 Form 
1 or Mode 2 Form 2? What write speed do you need? 
Read speed? Buffer size? Do you need tray load? 
Caddy load? What kind of system throughput do 
you need? Lots of the same disk? A lot of different 
discs? There are so many factors. 

DataDisc can help you make the right choice. We 
regularly test the latest available CD-R hardware, 
software, and media. When you call, we will help 


you identify which products best meet your 
particular needs. We have sold CD-ROM recorders 
from every manufacturer. And. if we don’t have the 
solution you need, we’ll tell you where to find it 

How do we know all of this? We own and use this 
equipment in our service bureau so we are intimately 
familiar with how it works. As a result we can better 
help you. Both in picking the right equipment and 
with answering your technical support questions. 
Some companies simply want to take your money 
and hope you don’t call back. Our life-time, toll-free 
technical support ensures you’re never stuck. 

We are also the largest blank disc retailer in the 
country. We’re your one-stop-shop for all your CD- 
ROM recording needs. If you’re thinking about 
getting your own desktop CD-ROM recorder, give us 
a call and find out exaedy what you need - even the 


call is priced right - call 800-DATADISC (that’s 800- 
328-2347). If you’re already sure which CD-recorder 
you want, give us a call and check out our pricing. 

From the simplest low-cost data backup unit to full 
featured lights-out production systems, dataDisc 
knows them all. 

Knowledge, experience, support, pricing - only from 
dataDisc. 



dataDisc 

everything CD-ROM! 

800-328-2347 (800-DATADISC) 





































CPUs 


CORE TECHNOLOGIES 


PixelFlow: Scalable Image Processing 


It divides and conquers rendering by drawing 
the objects first, then combining them 


DICK FOUNTAIN 

P ixelFlow is a new chip architecture for generating 
photo-realistic images in real time. Created by re¬ 
searchers at the University of North Carolina, PixelFlow 
is aimed squarely at the very top end of the graphics mar¬ 
ket, presently dominated by such exotic hardware as Sil¬ 
icon Graphics’ RealityEngine" (see “Damn the Torpe¬ 
does! ” November 1993 BYTE). To compete in this arena, 
a system must offer full color (with fog and transparency 
effects), high resolution, photo-realistic Phong shading, an¬ 
tialiasing, and bump- and texture-mapping, all while de¬ 
livering up to 60 video frames per second. 

The sort of customers who can afford this high level of 
realism right now ? include Hollywood studios chasing an¬ 
other Jurassic Park-class blockbuster film, and military de¬ 
partments. The latter is looking into PixelFlow for use in 
sophisticated VR combat simulators (research on Pix¬ 
elFlow has been partly supported by the U.S.’s Defense 
Advanced Research Projects Agency). 

PixelFlow shares some of the same design decisions 
that went into the RealityEngine'. First, it employs massive 
parallelism, since there’s no way to get sufficient band¬ 
width from a single processor. Second, it separates the 
floating-point-in tensive geometry processing from the 


rendering process, which uses 
high-performance integer calcula¬ 
tions. This is explained by the fact 
that geometry processing works on 
a database of real numbers—the 3- 
D coordinates that describe ob¬ 
jects—using matrix math. These 
calculations transform this data into a current screen view 
composed of triangles. Conversely, rendering works on bit 
maps at the pixel level, coloring in the triangles to give the 
illusion of a scene with lighting and shadows. 

Where the PixelFlow architecture differs from its com¬ 
petitors is that it’s fully scalable in both the geometry and 
the rendering dimensions. IL splits the rendering process it¬ 
self into separate rasterizing and shading steps (so-called 
“deferred shading”) that are implemented on separate 
boards. A PixelFlow system consists of a backplane into 
which you can fit the appropriate mixture of rendering 
and shading boards to achieve the performance you require 
(see the figure “PixelFlow Hardware” on page 250). 

Subdivision vs. Composition 

Key to PixelFlow’s scalability is the way it distributes 
tasks among its parallel processors, using a technique 
called image composition. The more obvious way to dis¬ 
tribute graphics tasks is through screen subdivision , where 
you divide up the screen into a number of nonoverlap¬ 
ping regions and assign a different renderer to each re¬ 
gion. This approach scores on conceptual simplicity but 
complicates implementation. Most of the objects in any 


Imaging Architectures Compared 


a) Allocating parallel drawing tasks by screen subdivision 



Rendering 






Rendering 




K 

i \ i 


Rendering 


It. 




Rendering 



J 

r 


Geometry 



Geometry 


Geometry 



Geometry 


b) Allocating parallel drawing tasks by image composition 


Geometry 


Geometry 


Geometry 


Geometry 



Image-composition 

network 


Screen-subdivision designs require a high-bandwidth network to relay image data; the image- 
composition design relays only the data for the object it has rendered and composited. 
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CORE TECHNOLOGIES 


CPUs 


PixelFlow Hardware 



The Fixe [Row 
chip uses a common 
set of hardware to 
assemble an Image. To 
handle a larger image simply 
means adding more boards. 


Display 


Shading comnrra nds 


VRAM 


Corilrol ASIC 


EMC arrai 



TT 


FA-7200 

Geometry 

processor 


g Zj 8 banks of 
£ — texture 

■o ^ memory 

— {shader only} 


scene will cross region boundaries, and they'll also 
move around the screen as the viewpoint changes. 

Hence, a global routing network is needed so that 
any geometry engine can deliver objects to any Ten¬ 
derer (see section (a) of the figure “Imaging Archi¬ 
tectures Compared" on page 249). This network 
needs a very high bandwidth and, crucially, the band¬ 
width required rises with the rendering rate. Having 
to sort the drawing primitives by screen region also 
complicates software implementation. 

In image composition, by contrast, each graphics 
processor works over the whole screen area but ren¬ 
ders only some of the primitives {see section (b) of 
“Imaging Architectures Compared”); the partial im¬ 
ages so produced are then composited (hence the 
name) into a single picture. This does away with the 
global switching network completely, as each geom¬ 
etry engine al ways serves the same renderer. Instead, 
you need a compositing network to combine the par¬ 
tial images; however, as this carries only local traf¬ 
fic From each renderer to its neighbor, its necessary bandwidth 
(though still high) remains constant as you add more Tenderers. 
Therefore, you have scalability. 

Composition-network bandwidth depends on the screen size 
and frame rate. Say we want a 1280- by 1024-pixel image that's 
48 bits deep, displayed at a 30-Hz frame rate. This amounts to a 
base bandwidth of 2,3 Ghps. In PixelFlow, however, antialiasing 
requires each pixel to be super-sampled four times over, and the 
deferred shading algorithm multiplies the required ha rid width 
further by a factor of 2 or 3. The architecture that handles these 
operations is based on a 256-bit-wide image-composition net¬ 
work running at 132 MHz, for a total of 33.8 Gbps. The very 
name PixelFlow stems from the fact that a stream of pixels Hows 
in one direction along this compositing data path, with each ren¬ 
dering board adding its own contribution to the image as it pass¬ 
es through. 

The compositing port on each board contains hardware com¬ 
parators that implement a z-buffering scheme, so only those pix¬ 
els that should be visible (that is, those pixels that have a small¬ 
er z coordinate and so are in from of any other pixel) pass over the 
network to the next renderer. This comparison hardware works in 
parallel, so that a board can be rendering the next frame while the 
current one is passing over the network. 

"Deterred shading” implies that the Tenderers don't generate fi¬ 
nal RGB values. They generate an intermediate pixel represen¬ 
tation that encodes attributes such as intrinsic color, direction of 
surface normals, and texture coordinates. These intermediate 
values flow into the shaders (all located downstream from the 
Tenderers) where they are converted to RGB using shading and 
texturing algorithms. The last station on the network is the frame 
buffer, where the final composited image accumulates, 

PixelFlow Hardware 

At the heart of the PixelFlow architecture is a processing array of 
enhanced memory chips (EMCs), which you can think of either 
as a single-instruction multiple-data parallel computer or, equiv¬ 
alently, as an intelligent memory. This EMC, for which first sil¬ 
icon is due this quarter, is Lhe latest in a family of UNC designs 
called Pixel-Planes. It's a 16 by 16 array of cells, each of which 
consists of an S-bil ALU, a linear expression evaluator, 2048 
hits of local memory to store pixel data, and an 8-bit memory 
bus. The linear expression evaluators compute the value of bilinear 


expressions of the form Ax+By+C for each cell’s x,y coordi¬ 
nates. The ALUs perform arithmetic (including 16-bit multi¬ 
plies) and logic operations on the cell's pixel data, in parallel 
across the whole array. 

Programming involves broadcasting the parameters A, B, and 
C for each of the three comers of a triangle to the whole array, 
along with an ALU micro-instruction specifying an operation. 
All the cells compute in parallel whether their own pixel lies 
within this triangle (Alx+Rly+C1<Q, etc.) and perform the re¬ 
quested operation if the pixel does. 

This EMC array is equally useful for rendering or shading op¬ 
erations, so all PixelFlow boards contain the same core compo¬ 
nents; a floating-point RISC geometry processor and an array 
of EMC chips. The EMC array is dual-ported. One port connects 
to the composition network. The second port is used differently, 
according to the type of board: On a Tenderer board it's unused; 
on a shader board it connects to eight banks of RAM used for stor¬ 
ing texture maps; on a frame-buffer board it connects to the frame 
buffer itself. Since shading and frame-buffer boards perform no 
geometry calculations, their underused RISC processors can be 
redeployed for image-processing operations, such as warping, 
and for procedural texturing (running Renderman, for example.) 

While it would be nice to provide enough EMCs to render the 
whole screen in parallel, this would currently be prohibitively 
expensive, as you'd need 5120 (80 by 64) EMCs per board. Real 
PixelFlow systems will use just 64 EMCs per board and render the 
screen as a time sequence of 128- by 128-pixel regions. This im¬ 
age sequencing, and that associated with antialiasing sampling, is 
performed by a custom control ASIC. 

PixelFlow is now poised to enter the commercial arena. Divi¬ 
sion Inc. (Bristol, U.K.), a firm specializing in virtual reality sys¬ 
tems, has formed a partnership with UNC to develop a PixelFlow 
board set, and Hewlett-Packard has invested in this project with 
art option to use the system in future graphics workstations. Con¬ 
sequently, Division has chosen HP’s own PA-7200 (250+ 
SPECfp92) as the geometry processor (to be replaced when avail¬ 
able by the PA-8000). The performance target—for a system 
with 128 PixelFlow boards—is 100,000,000 Phong-shaded, an¬ 
tialiased, textured triangles per second. ■ 


Dick Fountain is a BYTE contributing editor based in London. You 
can reach him on the Internet or BIX at dickp@bix.com. 
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CORE TECHNOLOGIES 


Operating Systems 


Opening) VMS to Win32 


Adding Win32 support to Digital’s 05 will allow 
developers to target Open VMS and NT machines 


MARK FENIELLO 

G ood things come to those who wait. Digital Equip¬ 
ment Corp, and Microsoft have had an agreement 
for several years to help each other develop, promote, 
and market products. Soon after this relationship was 
formed. Digital's Alpha AXP machines were among the 
first to support Windows NT. Since then, however, there 
have been few tangible results to support the flurry of 
marketing and PR announcements. But finally this al¬ 
liance is starting to bear real fruit. 

The two companies have agreed to exchange engineers, 
license some of each other’s patented technology, and 
provide access to each other's source code. And Microsoft 
will fund the training of at least 1500 Digital employees to 
support Microsoft products. But perhaps the biggest news 
is Digital’s announcement that its Open VMS operating 
system will soon support Microsoft's Win32 APL 

Word for OpenVMS? 

So does this mean Microsoft Word will run on Open¬ 
VMS? That’s a question Wes Melling, Digital vice pres¬ 
ident of OpenVMS Systems Business, hears often. And his 
answer is “No.” The long version of the answer is that 
when enough of the Win32 API is supported by Open¬ 
VMS, you could get Word to run under OpenVMS by 
recompiling and relinking the source code. That is not 
likely to be a high priority for either Microsoft or Digital, 
so Mel ling is probably right; the answer remains “No,” 
On the other hand, many 
OpenVMS developers want to 
know if they can now develop 
Windows applications and then 
run them on an OpenVMS sys¬ 
tem. This is the question Digi¬ 
tal wants to hear, because the 
answer is a resounding “Yes ” 

Digital wants developers to 
build applications for Win¬ 
dows and then keep OpenVMS 
in mind when deciding which 
platforms to support with these 
new applications. This is the 
message Digital must keep 
telling developers as desktop 
machines play an ever-in- 
creasing role in the day-to-day 
business operations of Digi¬ 
tal’s traditional user base— 


medium to large scientific and 
commercial sites. 

The announcement of Open¬ 
VMS support for the Win32 
API is part of a much larger 
picture Digital is painting. 
OpenVMS is already widely 
accepted as a bulletproof operating system capable of 
providing 24-hour-a-day, 365-day-a-year reliability to 
business-critical, enterprise-wide applications. But Digi¬ 
tal knows that business desktops arc dominated by PCs, 
most of which are running Windows. Digital wants to 
make it easier for developers to create client/server ap¬ 
plications for a single OS (i.e., Windows) and then de¬ 
ploy those applications on a combination of Windows, 
Windows NT, and OpenVMS systems. 

The Three-Tier Approach 

Digital and others in the industry are now promoting a 
new model for client/server applications. They are warn¬ 
ing that applications with a “fat client” or a “fat server” will 
not scale or perform well in the future. 

An application with a fat client is one in which the 
client handles not only the user interface but most of the 
application's decision logic as well. This leaves only the 
data-retrieval and update functions to the back-end serv¬ 
er. A fat server application results when the client is little 
more than a GUI that issues SQL requests to a database 
server. In this type of application, the server handles most 
of the decision logic and calculations. The server then 
sends packets of formatted information back to the client 
for display. 

Some analysts and makers of development tools are 
now advocating a three-tier client/server model (see the 
figure). In this model, the de¬ 
cision logic and heavy calcu¬ 
lations are separated from the 
rest of the application and put 
into a partition of their own. 
This becomes the middle tier 
of the three-tier model. The 
first tier contains only the pre¬ 
sentation services, the GUI, 
The third tier provides all the 
data management sendees. 

With an application parti¬ 
tioned in this way, you have the 
flexibility to deploy each piece 
of the application on the sys¬ 
tem that gives it the best per¬ 
formance. Instead of running 
a CPU-hogging number 
cruncher on a 66-MHz 486Jet 
it rip on a blazingly fast 275- 


Three-Tier Client/Server Model 
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OpenVMS with Win32 mil enable developers to deploy three-tier 
client/server applications. 
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MHz Alpha AXP system. If you have to work with huge amounts 
of data, why try to cram a small piece of it into the 8 MB on the desk¬ 
top client when you could fit everything into memory at once by 
accessing 512 MB of shared memory on an application server? 

Some development tools take this even further by allowing you 
to replicate the application logic across multiple servers. With this 
configuration, automatic load balancing can be performed, letting 
the application server with the most available resources handle the 
clients’ requests for services. Having multiple application servers 
also provides another benefit: Even if one or more servers goes 
down, requests can still be processed by the remaining servers. 
You can quickly envision a system that is as fast and as reliable as 
you want to make it. All you need to do is throw 
more hardware at the problems until there are no 
more problems left to solve. 


Platform Oblivious 

If you are a developer, you may wonder what 
hoops you have to jump through to get a pro¬ 
gram to work like this. That is one of the main 
reasons that Digital is building support for the 
Win32 API into Open VMS. It is already possi¬ 
ble for you to build and partition a client/server application using 
the three-tier model, and you have a number of development 
tools to choose from to help you. The problem comes when you 
need to choose the target platform. 

With most of the existing tools, you need to be very aware of 
the target platform for which you arc writing the application. If 
you don’t continually take this into account, your beautifully de¬ 
signed program will probably not run properly when it gets to the 
target system. According to Digital’s Melling, it is Digital’s goal 
to make things so transparent that the developer can be “plat¬ 
form oblivious.” 

By supporting the Win32 API on OpenVMS, Digital has 
brought developers one step closer to being “oblivious.” You 
will be able to develop a client/server application on a Windows 
or Windows NT machine and then deploy it on any combina¬ 
tion otWindows, Windows NT, or OpenVMS systems. 

Support for the entire Win32 API will not come all at once 
(see the chart above). First, Digital will support what Microsoft 
used to call the Win32s subset of the API. This portion of the API 
provides everything needed by a typical Windows program, such 
as I/O functions, memory management, and object management, 
plus the common graphics- and window-management calls. By the 
time you read this, support for the Win32s portion of the API, 
along with support for OLE 2 and the Microsoft Foundation 
Class, should be available. Within six to nine months, some of the 
Win32 server API calls will be supported. 

Digital is now in the process of surveying customers as to 
which calls are most important and should be included in this 
second phase of support. Then, in the next 12 to 24 months, Dig¬ 
ital intends to support the rest of the Win32 server API calls as 
well as the BackOffice API. 

Presto Change-o 

Bristol Technologies (Ridgefield, CT) is performing the magic that 
allows OpenVMS to understand and handle the Win32 API calls. 
Bristol is writing a library of callable routines that translate the 
Win32 API calls into the appropriate OpenVMS system services. 
The routines translate GUI-related API calls into their equivalent 
Motif calls. To enable an application designed for Windows to run 
under OpenVMS, you simply recompile your source program 


on an OpenVMS system and link it with this library. Except for 
minor differences between the Motif and Windows interfaces, 
you shouldn’t know or care about the operating system on which 
your application is running. 

It will take benchmark tests to determine comparative perfor¬ 
mance figures based on real applications. But Digital expects 
that performance will be almost identical between a Windows ap¬ 
plication running under Windows NT and the same application 
running under OpenVMS on the same hardware. Mike Cuccia, di¬ 
rector of OpenVMS marketing at Digital, says that application per¬ 
formance on an OpenVMS platform is within 10 percent plus 
or minus of the performance on a comparable NT platform. Some 


calls are faster under OpenVMS and others are slower, so the 
performance of your specific application will vary depending on 
what it does. 

Large applications that can be scaled over multiple proces¬ 
sors can benefit from the better symmetric multiprocessing per¬ 
formance of OpenVMS. Windows NT tops out at three or four 
processors, while OpenVMS can go up to 10 or 12 processors. An¬ 
other potential benefit of OpenVMS is that it will soon support 64- 
bit memory addressing. If your application manipulates massive 
amounts of data, you could see performance increases of up to 200 
times by being able to get all the data into memory at once instead 
of having to bring it into memory in smaller pieces. 

Digital expects that most client/server application develop¬ 
ment will continue to be done on Windows or Windows NT plat¬ 
forms. The company is therefore concentrating on making its 
OpenVMS development tools integrate with existing Windows de¬ 
velopment tools. Digital is making its compilers compatible with 
Microsoft compilers and is porting its development tool set to 
run under Windows NT. 

Digital is working with other development-tool makers to en¬ 
sure that these tools integrate well with Windows clients and 
OpenVMS servers. Some of these third-party environments help 
the developer with both the design process and the complex task 
of partitioning the final application. These environments insu¬ 
late the developer from the underlying hardware and OS depen¬ 
dencies. Their ultimate goal is allowing the developer to con¬ 
centrate on the application. The details of splitting the source 
code into different parts for compiling and deploying on differ¬ 
ent OS platforms will all be handled automatically by the devel¬ 
opment environment. 

For years, OpenVMS has proven to be a secure, highly reliable 
OS for mission-critical applications. If Digital can pull off the in¬ 
tegration of OpenVMS with Win32, it will have a powerful ar¬ 
gument to convince developers of future client/server applications 
that they should continue using Digital's operating system. ■ 


Mark Feniello has worked with various Digital systems, including 
OpenVMS, for 15 years. He is currently a systems analyst for Spokane 
Computer in Spokane, Washington. He can be reached c/o 
editors @ bix. com. 


Win32 API Support on OpenVMS 


Expected Release Time 

Features Supported 

Now to 3 months 

Win32s API, OLE 2, Microsoft Foundation Class 

6 to 9 months 

Selected Win32 Server API calls 

12 to 24 months 

Remaining Win32 Server API, BackOffice API 
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Windows NT Threads 


To truly reap tire Towards of a multiprocessor 
NT system, you have to use ttiroads 


SHASHI PRASAD 

M ultithreading (MT) is becoming increasing¬ 
ly attractive for applications; it offers one of 
the best choices for harnessing the power of 
SMP (symmetric multiprocessing) machines. In my arti¬ 
cle “Weaving a Thread' 1 (October BYTE), I discussed 
multiprocessing and MT on Solaris and Windows NT, In 
this article. TU take a closer look at the Win32 interface in 
Windows NT for developing MT applications. 

Processes and Threads 

A process in NT is a running instance of an application; it 
has its own virtual address space and owns system re¬ 
sources, such as memory, windows, and open files. When 
a process is created by a call to Create Process, an initial 
thread is automatically built for the process. You create ad¬ 
ditional threads by calling the following function: 


The new ly created thread starts executing the routine 
specified by 1 pSta rtAddr, and this routine can take the 
optional argument lpThreadParm, The thread-routine ar¬ 
gument is generally a dynamically allocated variable or a 
global variable. Each thread in NT has its own user and 
kernel stack, and the size of the stack for the newly created 
thread can be specified in ebStack. 

Threads in NT have 32 different priority levels. The 
dispatcher —the module responsible for thread-schedul- 
ing—uses a preemptive priority scheduler. In Windows 
NT. the highest-priority thread is always scheduled to 
run. Threads can change their priority by calling the func¬ 
tion SetThreadPriority, 

NT threads can be suspended and resumed by other 
threads in the process via calls to SuspendTbread and 
ResumeThread, respectively. You can also create a thread 
in suspended state, which means it doesn't start execu¬ 
tion until the creating thread calls ResumeThread. 

A thread can terminate in one of the following ways: It 
can return from the initial routine; it can call the function 
ExitThread to terminate itself; or it can be terminated 
by some other thread in the process that calls Termi- 
nateThread, When a thread terminates, the thread ob¬ 


ject becomes signaled —al I other 
threads waiting for the thread to 
terminate are notified. A waiting 
thread can determine the exit sta¬ 
tus of a terminated thread with the 
function GetExi tCodeThread. 
Each thread has a unique identi¬ 
fier that can be retrieved by calling the function GetCur- 
rentTb read I d (this identifier is also returned in the 
lpIDThread argument during thread creation). However, 
several Win32 functions require an object’s handle, which, 
for a thread, is separate from its ID. The handle to the 
thread object can be retrieved by calling the function 
GetCurrent!bread, (The handle is also returned by the 
function CresteThread,) For example, when a thread 
wants to change its priority class, it can call the following: 

SetThreadPriorffy C GetCurrentThreadf}. 
THREAD_PRIQRITY_LGWE5T): 

Thread Synchronization 

In a multithreaded program, all threads within the pro¬ 
cess run in a single address space. Threads allow easy 
data sharing; however, safeguards against cor¬ 
ruption of the shared data are required. All access 
to shared resources must be protected by mutual 
exclusion. 

in NT, mutexes are used to serialize critical 
sections of code. A critical section is defined as a 
segment of code in which a thread accesses shared, 
modifiable data, and where state changes happen 
over several instructions. Hence, only one thread can be 
executing that section at a given time. Access must be 
serialized by some form of locking mechanism. 

Before entering the critical section, the calling thread ac¬ 
quires the mutex lock by calling the WaitForSingleOb- 
j ect function. If the lock is held by some other thread, the 
calling thread is suspended until the thread holding the 
mutex lock releases it by calling Rel easeMutex. 

Critical-section objects are similar to mutexes but can 
be used only by threads of a single process. EnterCrit- 
i cal Secti on is used to acquire ownership of a critical sec¬ 
tion. and LeaveCriti cal Secti on releases ownership. 
This is one of the fastest mechanisms tor mutual exclusion; 
only a few instructions are executed when there is no con¬ 
tention for the critical section. (If contention occurs, a 
kernel synchronization object is automatically used.) 

In a multithreaded application, it’s common to divide 
work among multiple threads. In such cases, one thread 
might wait for another thread to reach a particular state be¬ 
fore proceeding. NT provides event objects for thread 
synchronization. One thread can call WaitForSingl eQb- 
ject, thus blocking its execution until a certain condi¬ 
tion is satisfied. The other thread, after satisfying the con- 


HANDLE GreateThreadtLP5ECURITY_ATTRIBUTE5 Ipsa. 
DWORD cbStack. 

LPTHREAD_5TART_R0UTINE IpStartAddr, 

LPVQID lpThreadParm. 

DWORD fdwCreate, 

LPDWORD 1pIDThread); 


NOVEMBER J 995 BYTE 5BS3 









CORE TECHNOLOGIES 


Programming 


dition, can notify the waiting thread by calling SetEvent, 

Semaphore objects are similar to mutexes, except there is no 
ownership associated with semaphores. Additionally, semaphores 
have resource counts, which allows multiple threads to acquire a 
semaphore at the same time. 

Finally, NT provides atomic memory operations for integer 
variables. The functions InterLockedlncrement and Inter- 
Locked Decrement increment and decrement a variable, respec¬ 
tively, while the function Inter Locked Exchange reads the val¬ 
ue of a variable. 

Threads and Performance 

Once you’ ve grasped the basic concepts of NT threads, you need 
to consider the performance and scalability of threaded appli¬ 
cations. A thread in NT can normally be in one of the following 
states at any given time: waiting for a specified event to occur 
(it cannot run); ready to run and wailing for an available proces¬ 
sor; or running on a processor. 

Threads in the ready or running state can take advantage of the 
CPUs (presuming they are running on a multiprocessor system). 
Excessive interthread synchronization can cause too many threads 
to be in the waiting state, and the creation of too many threads can 
cause multiple threads to be in the ready state. The number of 
threads in the running state can never be more than the number 
of processors. When the number of threads in the ready state Is 
much higher than the number of running threads, the kernel 
spends a lot of time doing thread-context switching. 

As an illustration, consider the various threading models used 
in the design of a multithreaded TCP/IP server. (This assumes 
you’re familiar with Windows socket APIs on Windows NT.) 

The first model is single-threaded. The main thread does an ac¬ 
cept call on the socket and handles the diem request. The disad¬ 
vantage of this model is that while the server is processing a 
client request, all other requests are being queued. 

The second model is also single-threaded: The main thread 
does a select call on all the connected sockets. The select call 
indicates which connected sockets have data available (i.e„ they 
are waiting to be serviced). Now multiple clients can be serviced 
concurrently, but—as in the previous model—this does not ex¬ 
ploit the power of multiple CPUs. 

In the third model, the main thread creates a thread for each 
client. This model is extremely easy to program, but it does not 
scale well for a high number of active clients. Creating multiple 
threads lakes advantage of multiple processors but uses excessive 
system resources and causes scheduling overhead. The perfor¬ 
mance of the system degrades under ‘"burst’' traffic. As the num¬ 
ber of ready threads increases, the system spends lots of time 
context-switching threads in and out of the running state. 

Finally, in the fourth model, a pool of worker threads is created 
to handle client requests. The main thread does a select on all 
the connected sockets; each new request gets passed to one of the 
worker threads. The number of worker threads should be slight¬ 
ly greater than the number of processors, because some of the 
worker threads might become blocked. 

This model uses less system resources than the third model, but 
there’s a built-in context switch on every transaction between 
the main thread and the worker threads. The context switch might 
not be a problem for longer transactions, but the overhead could 
be high for short transactions. Also, unless the main thread does 
some rotation on the results of the select call, this model does not 
have built-in fairness (i.e., an active client may block other, less 
active ones). 


l/O-Cornpletion Ports 

To overcome the limitations of these four models, the engineers 
of NT 3.5 created a mechanism called I/O-completion pons. 
These ports are designed to handle asynchronous or overlapped 
I/O. C reate I ©Comple¬ 
tion Port associates a 
port with a collection 
of file handles, and the 
port acts as a synchro¬ 
nization point. When a 
pending I/O operation 
on any of the file han¬ 
dles completes, an I/O- 
completion packet is 
then queued to that par¬ 
ticular port. A number 
of worker threads can 
manage I/O for clients 
by calling GetQueued- 
CompletionStatus to 
wait on the I/O-com- 
pletion port, 

I/O-completion ports have built-in concurrency control. The 
kernel tries to limit the number of runnable threads associated with 
a port, never to exceed the port’s concurrency value (which is 
specified when the port is created). When a thread calls Get’ 
Queued Comp 1 eti on Status, it returns when I/O is available. 
When one of the threads associated with a completion port is 
blocked, the kernel selecLs another Lhread waiting on the com¬ 
pletion port to run. Thus, the system isn’t deluged with runnable 
threads. 

Threads that block on a completion port are awakened in last- 
in/first-out (LIFO) order, while I/O requests are serviced in First- 
in/first-out (FIFO) order. Running threads—after completing a 
transaction—can pick up the next request without causing any 
context switch. 1/O-completion ports work efficiently under all 
loads; their performance does not suffer under heavy traffic. 

If my sample TCP/IP server were implemented using I/O- 
completion ports, ihe main thread would create an I/O-compIe- 
tion port along with a pool of worker threads to wail on the port. 
This model is the most efficient; it does not suffer from context- 
switching overhead (as the fourth model would). The thread that 
reads the transaction services it. Fairness is built into the com¬ 
pletion-port model, since I/O requests are satisfied in FIFO order. 

The Common Thread 

MT on an SMP machine can provide optimal performance and 
scalability if the applications are designed correctly. You should 
not be surprised to see poorly designed applications run slower on 
an SMP machine than they do on a uniprocessor machine. 

Windows NT is a good environment for developing multi¬ 
threaded applications, but it's important to remember that the 
OS alone is not responsible for performance and scalability. Un¬ 
derstanding such features as I/O-completion ports and overlapped 
I/O are key to building scalable multithreaded applications on 
Windows NT. ■ 


Skashi Prasad is vice president of ANSTEC Technologies, a systems- 
integration and consulting firm in Somerset, New Jersey. He is the 
author of an upcoming book from McGraw-Hill on multithreading 
programming techniques, covering multiple OSes. He can be reached 
on the Internet at shaship@anstec.com or on BIX c/o ff editors . ,r 


SYNCHRONIZING THREADS 


Mutex—Serializes access to 
shared data. 

Critical-section object —Faster than 
a mutex; cannot be shared 
across processes. 

Event object —Used to signal 
occurrence of an event. 

Semaphore —Controls mul tithreaded 
access to a shared but limited 
resource. 

Interlock call —Provides atomic 
access to integer variables. 
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ATM with a Twist of LAN 


LAN Emulation brings legacy 
LANs onto the ATM bandwagon 


REX BALDAZO 

L AN Emulation (LE) may be the killer application 
that brings asynchronous transfer mode ( ATM) net¬ 
working into the mainstream. ATM is a fast, modem net¬ 
working technology that is considered by many to be the 
biggest thing since Ethernet (see “On the Road to ATM,” 
September 1994 BYTE). But corporations with huge in¬ 
vestments in mission-critical applications running on 
Ethernet and Token Ring networks have been loath to 
make the transition, slowing the acceptance of ATM. 

The reason was simple—interoperability, or rather the 
lack thereof. Computers directly connected to an ATM 
network couldn’t run legacy applications that depended on 
a LAN’s unique properties. Instead, the only way to bring 
some of the benefits of ATM to legacy networks required 
devices such as Ethemet-to-ATM switches (see “Merging 
ATM and Ethernet,” August BYTE). But perhaps ATM’s 
biggest strength is as an end-to-end solution, connecting 
desktops across the enterprise—one network architec¬ 
ture, from LAN to WAN. LE is just the ticket, allowing 
legacy applications to run essentially unchanged, while 
also allowing the computers on which the applications 
run to be directly connected to the ATM network. 

ATM was developed by telecommunications compa¬ 
nies. It is based on fast ATM switches and is connection- 
oriented (see “All-Terrain Networking,” August 
1993 BYTE). In contrast, LANs such as Ethernet 
and Token Ring are based on a shared, not switched, 
medium, and the protocols are connectionless. 

LE, which was developed by the ATM Forum’s 
LAN Emulation Subworking Group, bridges the 
gap by hiding the underlying ATM network at the 
media access control (MAC) layer. This layer pro¬ 
vides device-driver interfaces such as Open Data- 
Link Interface (ODI) and Network Driver Interface 
Specification (NDIS), so higher-level applications 
dependent on these protocols work without modifi¬ 
cation. A group of ATM stations acting as a tradi¬ 
tional LAN is called an emulated LAN (ELAN). 

Performing this magic requires four components: 

LAN Emulation Client (LEC), LAN Emulation Server 
(LES), Broadcast and Unknown Server (BUS), and 
LAN Emulation Configuration Server (LECS). (See 
the figure “Getting from Here to There.”) The LEC re¬ 
sides on all ATM-attached stations (e.g., bridges and 
workstations) that are participating in the LE service. 

The three server components may reside on one ATM- 
attached workstation or on separate workstations. 


Some vendors may even implement one or more of the 
server functions inside an ATM switch. 

The Client 

The LEC is responsible for the MAC-layer connectionless 
service that hides ATM from LAN-based applications. 
In a basic configuration, each LEC possesses two ad¬ 
dresses: an IEEE-format 48-bit MAC address and a 20- 
byte ATM address. If the LEC is running on a bridging 
device such as ATM-to-Ethemet, the LEC might have 
multiple IEEE MAC addresses for which it is responsible. 

When a new outgoing message arrives from a higher- 
layer entity to the LEC, that message includes a MAC 
address for the intended destination. The LEC must trans¬ 
late that address into the appropriate 20-byte ATM ad¬ 
dress, establish a connection (if one is not already open), 
and transmit the message. 

The LEC begins by looking at the connections, called 
Virtual Channel Connections (VCCs), it has open. The 
LEC maintains a translation table of destination MAC 
addresses to VCCs. If the destination address for the new 
message is in the table, the LEC can simply send the mes¬ 
sage using the existing VCC. 

If the destination address is not in the translation table, 
the LEC has to perform an address resolution using the 
LAN Emulation Address Resolution Protocol (LE-ARP). 
It sends an address-resolution request to the LES. When 
the LEC receives back the valid destination ATM ad¬ 
dress, it performs standard ATM signaling to establish a 
VCC and transmit the message. 

LECs are able to register their ATM-to-MAC address 


Getting from Here to There 



Node running LAN Establish 

Emulation Client software connection 


For two virtual LAN clients to make a connection, a client first queries the LAN 
Emulation Server for the destination client’s asynchronous transfer mode (ATM) 
address. The server looks up the address and determines the appropriate path (over 
the ATM network) to that address. 
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translation with the LES. Then, when the LES receives an address- 
resolution request, it can reply directly with a message containing 
the matching ATM address. Otherwise, the LES must forward the 
message to the destination ATM station, which replies with the 
correct address. 

Each LES entity represents one ELAN. On any ATM net¬ 
work, there might be multiple LESes maintaining independent net¬ 
works. The LECS is responsible for maintaining configuration in¬ 
formation about the various ELANs. An LEC is assigned to an 
ELAN based on the configuration stored in the LECS. 

The BUS to Everywhere 

When an LEC has a multicast or broadcast message to send, it 
does not know a priori the MAC addresses of all the recipients. 
Even if it did, repeatedly querying the LES and setting up an 
ATM VCC for each station would be wasteful of bandwidth and 
computing resources. The solution is the BUS. 

During the initialization of an LEC, it has to determine the 
ATM address of the BUS. It transmits to the LES an address- 
resolution request for the broadcast address (hexadecimal 
FFFFFF) and receives back the ATM address for the BUS. The 
LEC must then establish a VCC to the BUS. 

ATM supports a one-way point-to-multipoint broadcast mech¬ 
anism. One station becomes the root. It sets up one-way VCCs to 
each receiving station. The BUS sets up such a tree, with the 
BUS as the root node and all stations of the ELAN as branches. 
This tree is maintained as long as the ELAN is in service. New 
LEC stations joining the ELAN are added to, and stations leav¬ 
ing the ELAN are pruned from, this broadcast tree. 

Thus, the BUS has several two-way VCCs, one to each LEC, 
that are established during the initialization of each LEC. The 
BUS also maintains a one-way broadcast tree to those same 
LECs. Data to be broadcast from each LEC, as well as control in¬ 
formation between the BUS and LECs, travels on the two-way 
VCCs. The BUS uses the one-way broadcast tree to send the ac¬ 
tual broadcast messages. 

It is important to mention here a limitation of the LE scheme. 
To achieve its high bandwidth. ATM relics on fixed-size packets 
called cells. An ATM cell contains 53 bytes (48 bytes of payload 
and a 5-byte header containing the VCC), an error-control code 
to protect the header, and some control bits. 

The format of the payload is left up to what are called ATM 
Adaptation Layers (AALs). LE uses AAL5. which is the most ef¬ 
ficient in terms of the 48-byte payload. Other AALs use part of 
each cell’s 48-byte payload for things such as cyclic redundancy 
checks (CRCs) and sequencing numbers. This allows multi¬ 
plexing different cell streams onto the same VCC, but it wastes 
part of every cell's payload. LE eschews such services by using 
AAL5, which breaks up an incoming message into 48-byte blocks 
and passes them onto the ATM physical layer for transmission. 

The upside is efficient use of bandwidth. The downside is that 
the BUS is limited to sending out a broadcast message from only 
one LEC at a time. The BUS has to accumulate all the cells of a 
broadcast message, unpack them into the original frame to make 
sure a valid frame has been received, and repackage and send 
out the broadcast message. Incoming broadcast messages from 
other LECs must be queued up, awaiting their turn. 

The LEC sends to the BUS all messages for which the LEC 
does not yet know the corresponding ATM address. This in¬ 
cludes broadcast and multicast messages. However, it also in¬ 
cludes any regular message whose destination address has not yet 
been received from the LES. This is where the “Unknown" com- 


Key Components for ATM LAN Emulation 


• LAN Emulation Client—a software driver that 
runs on a network client 

• LAN Emulation Server—maintains a mapping 
between ATM and LAN addresses 

• Broadcast and Unknown 
Server—maintains lists of Vir¬ 
tual Channel Connections 



ponent in the BUS acronym comes from. 

As mentioned earlier, when an LEC has a message with an 
unknown destination MAC address, it transmits an address-res¬ 
olution request to the LES. While awaiting the reply from the 
LES, the LEC does not sit idle. It begins transmitting the message 
to the BUS. If the LEC receives an ATM address from the LES, 
the LEC stops transmission to the BUS and connects directly to 
the destination station. Thus, some frames may arrive at a re¬ 
ceiving station from a VCC connected to the BUS, and some 
from a VCC connected directly to the source LEC. 

This may be undesirable in some cases. In a shared medium 
such as 802.3 and 802.5 LANs, frames will usually arrive in or¬ 
der. But in an ELAN, where some frames get sent via the BUS and 
some over a direct LEC-LEC connection, there is a real possibility 
the frames will arrive out of order. So the LE specification in¬ 
cludes an optional flush protocol. 

The sending LEC suspends transmission of the data frames 
and transmits a flush message down the old path, in this instance 
to the BUS. The BUS in turn broadcasts the flush message to all 
the stations in the ELAN. The destination station whose address 
matches the flush message replies to the flush. When the sending 
LEC receives this response, it begins transmitting again on the new 
path, in this case the direct VCC to the destination LEC. 


Still on the Road to ATM 

The success of technologies such as switched Ethernet and fast 
Ethernet is not due solely to technical merit. These technologies 
leverage the existing investment in software, providing greater 
throughput without requiring a total rewrite of all applications. 
This lesson has not been lost on the ATM Forum. 

All the extra protocol baggage may seem like a lot of effort on 
the part of an ATM network just to accommodate old LAN soft¬ 
ware. But it is probably the key to the acceptance of ATM. It al¬ 
lows incremental deployment of ATM. You can replace the phys¬ 
ical wiring of your existing LAN with an ATM network but keep 
existing applications intact. When you're ready, you can make the 
leap to applications that take full advantage of ATM. 

Of course, dangers lie ahead. Early implementations of LE 
may have initial interoperability problems, as with any new spec¬ 
ification. And because the specification leaves open the ques¬ 
tion of where the various servers reside—on one or multiple ma¬ 
chines, or even in the ATM switch itself—there will be numerous 
solutions offered from numerous vendors. You may not be able 
to take one vendor’s LES and another’s BUS. Pick one vendor’s 
solution and stick with it for now. It’s going to be a minefield for 
the IS department, but with users clamoring for bandwidth, you 
will have to negotiate that minefield sooner or later. ■ 


Rex Baldazo is a BYTE technical editor. You can reach him on the 
Internet or BIX at rhaldazo@bix.com. 
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Digital Models 



I’ve just come back from Siggraph, the graphics con¬ 
vention, where the big theme was “see what’s possible.” The 
short answer to that is “practically anything.” 

The key word there is practically. We' re a lot closer to Robert 
Heinlein’s Adam Selene—a computer complex that became 
self-conscious and sentient when the networked hardware got 
complex enough in The Moon Is a Harsh Mistress —than I’d 
have predicted even five years ago, but we’re not quite there. 

They’re pretty close with the graphics. The computer-gen¬ 
era ted humans at Siggraph look good from a moderate dis¬ 
tance, but you can tell they’re not “real” in close-ups. The ex¬ 
pressions are good, but not quite good enough. Give it a few 
years, though, and I suspect you won’t be able to tell whether 
you are looking at a live actor or a screen-generated person, even in love 
scenes. Is simulated sex and violence considered the real thing for ratings? 


Digital images are 
available for 
everything from 


MIT’s Media Lab booth featured a computer-gen¬ 
erated dog who could interact on-screcn with a 
liliman. That is, the human stands in an open 
area and is seen by a camera. The human and the 
dog then appear life-size on a projection screen. 
The dog tries to get the human to play with him 
and will react to being petted. He'll bring you his 
ball, and when he's done something vigorous, he 
gets a drink of water. 

Dog, bait and water bowl are all computer 
images. The computer tries to be aware of the 
human, and the dog will generally avoid being 
stepped on. If s up to the human not to step on 
die spot onstage occupied by the nonexistent 
water bowl. 

The dog interacts well with the human. 0’ you 
encourage him, he rubs up against your legs: if 
you reject his advances, he becomes visibly sad. 
It’s a long way from Adam Selene, but it’s quite 
impressive* 

On a more practical level, Viewpoint DataLabs 
has the 3-D Model Library CD-ROM, contain¬ 
ing 3000 3-D video models. These aren't mod¬ 
els of the sort we used to build out of balsa w ood 
and tissue paper, but full 3-D C*AD descriptions 


that can be put into a program like Macromedia 
Director. 

The models include civilian and military ob¬ 
jects, creatures, a Godzilla -like movie set, and a 
partridge in a pear tree. These are very realistic— 
a Viewpoint T-38 video model was used for the 
flyover scene in the movie Apollo 13. (And if 
you haven't seen that film, go see it; it has some 
terrific computer-generated effects.) They also 
modeled Denzel Washington for Virtuosity 7 . 

Viewpoint DataLabs was giving away CD- 
ROMs of some of their models at Siggraph. Oth¬ 
ers are in the public domain and available for 
downloading. The best, of course, are for sale. 
Complexities range from relatively undetailed 
real-time models, such as a Los Angeles—class 
sub with 394 polygons, to an lowa-elass battle¬ 
ship with 30,113 polygons, to a model of what 
looks to me like the Bounty? with 102,857 poly¬ 
gons. Viewpoint DataLabs' 3-D Model Library 
CD-ROM catalog is gorgeous. If s a lesson in the 
state of the art in image modeling. 

For photo images, you aren’t likely to do better 

than the Corel Stock Photo Library 2, wdiich 
contains 200 CD-ROMs and 20,000 photographs 


an Iowa-class 
battleship to 
Denzel 
Washington. 
Seeing is no 
longer believing. 
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on every imaginable subject, from the 
Grand Canyon to tall ships, bobcats and 
deer, highway signs and bobsledding, fo¬ 
liage and flowers, old master paintings— 
the list is endless. Software is included to 
let you use the photos as screen savers. 
Resolutions can be altered in a range from 
(28 by 192 pixels to 2048 by 3072 pix¬ 
els. The library comes with software to 
allow the images to be exported in TIF, 
BMP, EPS, PCX, or GIF for 
Windows, and TIFF and PICT 
for the Mac. 

These are all in Kodak Pho¬ 
to CD format, so you can use 
them to build slide shows or 
paste them into documents. 

They're royalty-free. I’m us¬ 
ing mine to illustrate lectures; it’s mm 
quite easy to integrate them with 
pictures I took myself. For that matter, 1 
can, with programs like Adobe Photoshop 
or Macromedia Director, combine pictures 
and put myself into a better photo of me at 
the Leaning Tower of Pisa than 1 was able 
to take myself 

It’s now possible to take pictures, have 
Kodak put them on a CD-ROM, read the 
digital image into a program like Corel- 
Draw, alter it almost any way you like, 
pm the image back on disc, and then print 
it. Want to see yourself shaking hands with 
President Clinton? Then add Newt Ging¬ 
rich. Add angels, or trolls, as you prefer. 
Put clouds in the sky. It's all possible now. 
Seeing isnT believing anymore. 

Even if all you want is eye candy, the 
Corel Stock Photo Library 2 is wonder¬ 
ful. Highly recommended. 

Corel’s box of 200 CO-ROMS cries for a good 

library program. Fve got one. but first an 
aside, 

I never sell evaluation software, and I’m 
pretty careful whom I give it to; schools, 
mostly. 1 suppose that’s not true of every 
writer, but even so, 1 am constantly amazed 
at the lengths publishers will go to to pro¬ 
tect their stuff As an example: Aldridge 
has for weeks been trying to get me to look 
at CD-Cabin (with Link'N’Logging). Their 
PR people had already persuaded me, and 
the Cord Stock Photo Library 2 package 
was the clincher; but when l went look¬ 
ing for a copy, l couldn't find it. This was 
probably because I took it to the beach 
house wi th the intent of trying ii there, got 
involved with fiction writing, and left it 
when I came back to Chaos Manor. In any 
event, I asked Aldridge to send another 
copy. 

As usual, there was an “Evaluation 
Copy: Not For Resale” sticker on the out¬ 
side of the shrink-wrap. In addition, there 





was another one inside the shrink-wrap. 
So far, nothing unusual—but inside the 
box, not only is the manual stamped in big 
red letters, but someone has written 
“EVAL” on the disk labeLs. 

Of course, this makes me wonder 
whether what I have is really what my 
readers can buy. I presume it is. but fair 
warning, what I have is very protui- 
0 nently marked “EVAL,” 

Despite the terminally 
cute title, CD-Cabin with 
Link'N'Logging is a very 
useful program. Although 
it’s a Windows 3.11 pro¬ 
gram, installation under 
Windows 95 (W i n 95) was 
simple. 

Using it is pretty intuitive: 
put a CD-ROM in your drive, 
dick on new, and stand back. CD-Cabin 
scans the CD-ROM and builds a directory 
tree. Because Aldridge's Tree 86 was for a 
long time one of the best of the DOS di¬ 
rectory shell programs, I expected this to 
work properly, and it does. While it's 
building the tree, it scans the program file 
extensions and builds a database of what’s 
in there. Alas, there seems to be no way to 
cut and paste from it; CD-Cabin doesn’t 
seem to be Windows-aware. 1 had to make 
notes by hand to tell you that it found 19 
executable, no compressed, 141 graphics, 
10 help, and five sound files on the Corel 
CD ROM. 

There’s a nifty viewer that’s quite fast 
for throwing visual images on the screen. 
It w r orks with most popular image rile for¬ 
mats. You can also use CD-Cabin to listen 
to sounds, including wave sounds. Fair 
warning, though: be sure you want to lis¬ 
ten, because once CD-Cabin starts play¬ 
ing a sound, you have to either wail for ii 
to end or turn off your computer. 

The cataloging program has provisions 
for making volume (but not individual file) 
notes, as well as for creating program cat¬ 
egories like OSes, utilities, games, acces¬ 
sories. and sounds. A CD-ROM can be as¬ 
sociated with more Ilian one category. You 
can also give each disc a Library ID and 
record not only when you got it, but where. 
All this stuff can be sorted in various ways. 
When it's all done, CD-Cabin builds a 
compressed database containing the cata¬ 
log information and a directory tree with all 
the filenames. 

Most of those filenames will not be use¬ 
ful. For example, Lightbinders’ Darwin 
CD-ROM has such uninformative file¬ 
names as 000001.001. and a Lot of CD- 
ROMs have a HELP.TXT file. The Li¬ 
brary of the Future volumes, many of 
which contain the only copies of some 


works of literature, have no filename clues 
as to w ? hal their contents are, and thus nei¬ 
ther does the CD-Cabin catalog (unless 
you make such a list as a comment). Sli II, 
this is about the best you can do without 
doing your own index. 

CD-Cabin's data compression is pretty 
good, but the database can grow like any¬ 
thing if there are a lot of files on a disc. 
One Corel Art Show disc takes up nearly 
100 KB for its catalog. 1 don’t know how 
big a database I’ll have after I put all 200 
Corel Stock Photo Library 2 CD-ROMs 
through this wringer, but I expect it will be 
many megabytes. 

Given the pile of CD-ROMs 1 have ac¬ 
quired, I desperately need some way to 
catalog them, and CD-Cabin is surely the 
easiest to use of any 1 have found. How¬ 
ever, there's one major defect. The pro¬ 
gram only builds an on-line catalog; if 
there's any provision for printing a list of 
cataloged CD-ROMs, I haven't found it. 
Given the information this program stores, 
you wouldn’t want a printed copy of every¬ 
thing, but a simple listing of titles. Library 
ID, and comments would be a useful thing 
to have. It wouldn't be all that hard to add. 
Given time, I suspeel l could crack their 
compression code and write a BASIC pro¬ 
gram to print my list, but maybe they’ll 
provide that in an update. 

Given the infinity of weird formats that 
CD-ROMs use lor their tables of contents 
and databases, I don't suppose there will 
ever be a program that can automatically 
catalog everything contained on a CD- 
ROM, although I sure wish someone 
would figure out how to do that and let 
me print an indexed list. Until then, 
Aldridge’s CD-Cabin with Link'N*Log¬ 
ging is at least as good as anything else 
I've seen, and 1 expect to use it. It is lim¬ 
ited, but it's also fast and convenient, and 
1 had no problems with it in Win 95, Rec¬ 
ommended, with hope for improvements. 

Pd hoped to get through this column without 
logging yet another problem with Win 95, 
but that was not to be. In attempting to 
catalog my CD-ROMs, I inserted Strategic 
Simulation's The Definitive Wargame Col¬ 
lection CD-ROM, This is one of the hetier 
CD-ROM game collections. 

Alas, they've included a batch file for 
running the installation program, and Win 
95 finds that and tries to run it—and you 
can't eject the silly CD-ROM until you 
run the installation program. I had to use a 
paper clip to release the CD-ROM carrier 
and pliers to pull it out of the drive; noth' 
ing I could do short of turning the machine 
off would make Win 95 release that disc. 

Understand, these are mostly DOS 
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games, and Strategic Simulations didn't 
try to make it one of the famous Win 95 
plug-and-play CD-ROMs: it just works 
out that they used a format that Win 95 
recognizes that way. It sure was frustrating 
to try to catalog a disc and end up using a 
bent paper clip and pliers to get it out of the 
machine. 

On the other hand, the game collection 
is excellent, and any two of the games are 
worth the price of the whole thing. 

Models and Photo CDs, and images drawn 
w ith programs like CorelDraw. Macro¬ 
media Freehand, and AutoCAD are pretty 
standard for games and movies now r . Some 
of the models are dynamic: Jurassic Park 
showed the way, and now a great many 
movies use computer animation scenes. 
Most of the space scenes in Apollo 13 are 
computer-generated; the actual 
filmed footage looks 
like newsreels, not as 
realistic as what the* 
computer can do. While 
a lot of Waterworld was 
filmed on an u Inexpen¬ 
sive location, the super¬ 
tanker deck was on dry 
land, with the wide water 
vistas added by computer. 

In its time, the state of 
the art for movies was Star 
Wars. Physical, not computer, models with 
stop-act ion camera work produced most 
of those marvels. Today, much of that 
would he done by computer, but for those 
interested in how tilings used to be, Bal- 
lantine Del Rey Books has a series called 
The Art of Star Wars , with photographs 
of the models, early sketches and paint¬ 
ings, portions of the scripts, cartoons, and 
spin-off art. TheyTe good history, but 
what’s striking is just how much of that 
can now be done with computers. 

On that subject, LucasArts Entertain¬ 
ment has its LucasArts Archives Vol. i 
CD-ROM, which features a number of ad¬ 
venture and simulation games. These are 
all fancier games than those in Strategic 
Simulations' collection; if you like great 
graphics with lots of action sequences and 
sound, this is a pretty good collection. As 
games, I prefer Strategic Simulations' 
group, but there's no doubt at all that the 
LucasArts collection, which comes on six 
CD-ROMs, has better graphics. Like all 
Lucas games, these are clean fun, with no 
sex, and the violence is fairly muted. 

Depending on the machine, some of my 
modems are faster than my serial ports. 
That is, with one machine, I can never con¬ 
nect faster than 9600 bps regardless of the 



modem or what service it’s connected to. 
Doubtless this is a defective chip in the 
serial port. On the other hand, serial ports 
are inherently slower than parallel, and 
we're rapidly running up against their lim¬ 
its as modems get faster and faster. 

Microcom has a remedy for this: use a 
para I lei-port modem. Parallel ports are in¬ 
herently faster than serial ports. Many 
communications programs assume serial 
connections, hut that's no problem either. 
The Microcom Desk Porte Fast 28,8 mo¬ 
dem (which also comes w ith a serial-port 
connection) comes with software that will 
fool your system into thinking it's com¬ 
municating dirough serial ports. Of course, 
you can't have this attached to your LPT1 
port Lind still print through that; but around 
here, all printing is done through LPT2, 
which is a network connection to the Val- 
uePoint Pentium running OS/2 Warp as 
the print server. Thai works just 
fine, 

Microcom*s modem works 
pretty well. By the time you 
read this, they'll have drivers 
for OS/2 Warp and a way to 
fool Windows NT into believing 
that it's a serial communications 
device. Parallel communications is 
just new enough to have a few kinks. 
For most users, though, installation is 
simple, the modem locks on even to 
noisy lines, and you' II get true 28.8-Kbps 
communications if your telephone tines 
are clean enough. Most aren't, but the Mi¬ 
crocom DeskPorte Fast 28,8 modem will 
get as much out of them as possible. 1 sus¬ 
pect that parallel-port modems are the 
wave of the future. 

The gadget of the month is Costar's Label- 
Writer SE200 Plus, it consists of a triangu¬ 
lar box 8 inches at the base, 6 inches high, 
and 4 inches thick. It has its own pow er 
source and connects to the computer 
through a serial port. You load it with la¬ 
bels of whatever size you tike—wide or 
narrow—install the printer drivers, and 
print labels. 

I've had units that came with software to 
capture addresses or other printable data 
off the screen, but this is a kind of do-it- 
yourself kit: you get the unit, BASTC 
source code for all kinds of printer com¬ 
mands, some drivers, a programmer's 
guide, and the good wishes of the manu¬ 
facturer. Doing label programs isn't dif¬ 
ficult. The Label Writer accepts escape 
codes lhal let you control margins, char¬ 
acters per line, and everything else you 
need. It will do bar codes and Proprinter 
XL graphics. It's pretty easy to connect 
this up with a database program. 

continued 
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SuperTCP Suite for Windows 95 and NT available! 
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“With grueling competition... 
SuperTCt [Suite]* 
pulled ahead to garner 
Communication 
Week’s MAX Award.” 

-Communications Week, April 24, ‘95 


“Frontier’s SuperTCP [Suite]for Windows 
boasted the most applications of any product 
we tested, yet it was among the easiest pack¬ 
ages to set up. ” 

-Data Communications. Feb 95 
Tester s Choice Award 


"This product is the Swiss Army knife of the 
TCP/IP client: It has an implement for 
every application. [Including NFS , X 
Windows and Internet Access]” 

-LAN Magazine, April ‘95 


Product of the Year 


Great reviews. Now judge for yourself. 
Call today for your free eval CD 

1-800-929-3054 


See us at 
COMDEX 
Booth 648 


Frontier 
Technologies 
( orporatiiin 




10201 N. Port Washington Road, Meqiion, Wl 53092 
EMAIL SuperTCP@frontiertech.com 
World Wide Web: www.frontiertech.com 



W hen failure is not an option for your client/ 
server investment, you need power you can 
depend on. The LT Series uninterruptible power ^ 
system represents a significant advance in UPS 
technology. The system utilizes Fuzzy Logic theory to 
provide a regulated output voltage over a much wider 
input fluctuation range, down to 50% of nominal input 
voltage, before resorting to battery power. This patented 
"Fuzzy Ranging™" feature greatly extends battery life and 
increases backup time during full power outages. Other 
competitive advantages of the LT Senes UPS include: 


• Full power protection, conditioning and power purification 

• True Magnetic Isolation 

• Regulates output voltage within +/- 3% 

• Input power factor correction/harmomc attenuation 

• Provides R232 communication with SNMP capability 

• Utilizes advanced LAN/WAN network monitoring of all electrical parameters 
readable in realtime and is recorded for review and analysis 

• Up to 12 hours of optional battery time 


• © 


So when failure is not an option for your operation and you need power you can depend on, turn to a 
company with over 25 years of power control expertise and experience. Controlled Power also offers unsur¬ 
passed product support that includes technical assistance and service 24 hours a day, seven days a week. 

For more information on Quality Solutions to Power Problems call 1-800-521-4792. 


0 CONTROLLED ROWER COMPANY 

1955 STEPHENSON HWY • TROY, Ml 48083 • (810) 528-3700 • FAX (810) 528-0411 

PHONE: 1 - 800 - 521-4792 • fax: 1 - 800 - 642-9625 


A small business could use this to gen¬ 
erate disk and shipping labels complete 
with bar codes and serial numbers. This 
is one of those gadgets that not everyone 
needs, but if you need it, you need it bad. 

I’ve just had another lesson, although I’m 
not sure what it means. I now have the final 
“gold" Win 95; I also have the “gold" Nor¬ 
ton Utilities for Win 95. Both are on CD- 
ROMs. 

Back in earlier builds of Win 95,1 had 
an earlier version of Norton Utilities in¬ 
stalled, and I liked it; there are a number of 
useful features, including Norton Unerase 
and Disk Doctor. However, the early beta 
version did something odd to my local net¬ 
work; removing Norton Utilities cured the 
difficulties. Since it was all beta-test soft¬ 
ware, it wasn’t worth recording details. 

About the time 1 had the final Win 95 
running and all was stable, Symantec sent 
the final Norton Utilities. The installation 
seemed to go well, but to finish 1 had to 
restart the machine—and it would not 
restart. First, it said it couldn’t open Ex¬ 
plorer, then something else, then it offered 
to open Win 95 in “safe” mode, and then it 
crashed utterly and completely. I was dead. 

When 1 installed Win 95,1 made a start¬ 
up disk, so I tried it; nothing happened. 
Finally, I found an MS-DOS 6 boot-up 
disk, installed enough CONFIG.SYS that 
the system would recognize my CD-ROM 
drive, and reinstalled Win 95 from scratch. 
It look a long time. First, Win 95 Setup 
ran a DOS SCANDISK program, and it 
found about 25 MB of what it thought 
were corrupted files; it also said there were 
“long filename” problems, but I'd have to 
run Windows SCANDISK to fix those. 

Eventually, DOS SCANDISK was done 
and Win 95 began to install. When it came 
up, it was in generic 640- by 480-pixel 
VGA mode and the network wouldn't 
work—but Norton Utilities was running. I 
had to reinstall all the network software. I 
also had to tell Control Panel I have a 
ViewSonic I7GA Monitor and reset my 
fonts. After each correction, I had to restart 
the computer, and I sure got sick of watch¬ 
ing the Win 95 start-up screen. 

Then Norton Utilities found all kinds 
of problems with my disk. Eventually it 
got done correcting them. I’m now back 
where I was 3 hours ago, except that I have 
Norton Utilities for Win 95 installed. 

Installed but not running. I'm writing 
this in Q&A Write. That’s a DOS program 
with a character-based text editor, and it’s 
the editor I use for text creation. There’s 
only one problem. It’s jerky. That is, with 
Norton Utilities running, I can from time to 
time type most of a word before the first 
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Idlers of ihe word appear on-screen. If I 
backspace, il may take a moment before 
the cursor moves. 

It took about 3 minutes of that before I 
tunned off Norton Utilities. That seems to 
have cured the jerkiness. 

There are a lot of things I like about 
Win 95, but none of them is so 
great that I’ll put up with a 
jerky text editor. Fd rather 
go back to Zeke under 
CP/M and an S-100-bus 
system! i make my living 
doing creative writing, and 
I don't need my computer 
adding distractions, 

I suppose all's well that 
ends well. Win 95 with Nor¬ 
ton Utilities turned off seems 
to be running smoothly. Moreover, 
the new build has fixed the problem 1 had 
with pasting into DOS Q&A under Win 
95. The release version seems pretty clean. 
I do worry that a simple background pro¬ 
cess can make a DOS character-based ed¬ 
itor jerky; what happens when we have a 
dozen threads running at once? 

Win 95 uses a new system called the reg¬ 
istry for keeping track of what Win 
95-compliant programs do to your sys¬ 
tem, and its “remove programs" feature 
works fine. However, Win 95 does not do 
well at uninstalling older Windows pro¬ 
grams, For that, you need Quarterdeck's 
new Clean Sweep. 

Fve been using a test version, and it's 
useful, not only for uninstalling old stuff, 
but also for finding duplicate files. It’s also 
safe, which is important. When you delete 
files, CleanSweep bundles them into a 
package, compresses them, and archives 


them where it can find them again. 

For example, CleanSweep tries to find 
DLLs that are never called by any pro¬ 
gram. It then offers you a chance to delete 
them. In my case, the test version got rid of 
a few system DLLs that Win 95 needs. 
There was no harm done. CleanSweep 
keeps a log of everything 
it has done and will re¬ 
store all or any of the 
archived files. I told it 
to restore my DLLs, and 
everything works again. 

They're still working 
on CleanSweep, and 
they're implementing 
several suggestions 1 
made. More when it 
comes out, but this looks 
to be, like Norton Utilities, 
one of the must-have Win 95 supplemen¬ 
tary programs. 

I previously recommended Internet in a Box. 

It has now ceased working, giving me the 
message “A2S4LWP.DLL The library is 
too old to use with this application.” I don't 
know if the program has somehow expired 
or if it can’t handle Win 95 upgrades. At¬ 
tempts to contact Spry's technical support 
for the last three weeks via E-mail have 
been frustrating and useless. You have 
been warned. 

The CD-ROM of the month Is Voyage to the 
Outer Planets from NRSpace. NASA/JPL 
have accumulated a lot of data, bul Ihe for¬ 
mats make it hard to Look at their pictures. 
NRSpace provides a viewer. You get two 
CD-ROMs of data and pictures of the plan¬ 
ets, 2000 photos, and half an hour of video. 

Grolicr has come out with The 1995 Guin¬ 


ness Multimedia Disc of Records. It’s more 
fun than just looking things up in the book. 
Want to see a picture of a woman with 
hair 14 feel long? 

I mostly played old games this month. 
One thing 1 had fun with was Interactive 
Image Technologies’ Electronic Work¬ 
bench 4; this is an update of a program 
Fve reviewed previously. When I was a 
kid, my dream was to have a box full of 
electronics components and a bucket of 
solder. This gives you the same thing, ex¬ 
cept that if you Jet the blue smoke out of a 
component, you can tlx it on-screen. Build 
and test electronic circuits of amazing com¬ 
plexity. I wish Fd had this in high school, 
or college, or when I was at Boeing, for 
that matter. 

The book of the month is Peter Magid 
and Ira Schneider's OS/2 Warp Uncen- 
sored (IDG Books, 1995). The title is 
meaningless, but the book is very com¬ 
plete. Jf you use or contemplate using 
OS/2, you’ll find this valuable. 

Now I'm off to Korea to be keynote 
speaker at a conference on the unity of the 
sciences, while Mrs. Poumelle gives a pa¬ 
per on the future of education. ■ 


Jerry Poumelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing about 
computers present and future . Jerry wel¬ 
comes readers ’ comments and opinions. Send 
a self-addressed stamped envelope to Jerry 
Poumelle, c/o BYTE, One Phoenix Mill Lane , 
Peterborough, NH 03458. Please put your 
address on the letter as well as on the enve¬ 
lope. Due to the high volume of letters, Jer¬ 
ry cannot guarantee a personal reply. You 
can also contact him on the Internet or BIX 
at jerryp@bix.com. 




CD Cabin wfth Li iik’N'Logging ($99,95) is 
at [east as good as anything else I’ve 
seen, and I expect to use it. Contact 
The Aldridge Co. r Houston, TX, (800) 
543-5019 or (713) 953-1940; 

7 5462,2340@comp userve .com. 

Circle 1248 on Inquiry Card. 

Even Ef all you want is eye candy, the 
Corel Stock Photo Library 2 ($995) is 
wonderful. Contact Corel Carp., Ottawa. 
Ontario. Canada, (800) 772-6735 or 
(613) 728-3733; http://www.corel.com. 
Circle 1247. 

The Definitive Wargame Collection 

(estimated street price, $34) is 
excellent, and any two of the games are 
worth the price of the whole thing. 
Contact Strategic Simulations, Inc.. 
Sunnyvale, CA, (800) 245-4525 or 
(408) 737-6800. Circle 1248, 


The DeskRorte Fast 28.8 Modem ($519) works 
pretty well. Contact Microcom, Inc., Norwood, 
MA, (800) 822^8224 or (617) 551-1G00: 
http://www.microcoiTi.com. Circle 1249. 

Electronics Workbench 4 ($299) Fets you build 
and test electronic circuits of amazing 
Complexity. Contact Inter active Image 
Technologies, Ltd., North Tonawanda, NY, (800} 
263-5552 or (416) 977-5550; 
http://wwwjnteractiv.com. Circle 1250. 

The Label Writer SE200 Plus ($499) is one of 
those gadgets that not everyone needs, but If 
you need it, you need It bad. Contact Co Star 
Corp., Greenwich, CT, (800) 426-7827 or (203) 
661-9700. Circle 1251, 

!f you like great graphics with tots of action 
sequences and sound, the LucasArts Archives 
Vol. I (estimated street price, $29.95) is a pretty 
good collection. Contact Lucas Arts 
Entertainment Co., San Rafael, CA, (800) 782- 
7927 or (415) 472-3400: 
http://www.lucasarts.com. Circle 1252. 


The 1995 Guinness Multimedia Disc ef Records 

($49.95) is more fun than just looking things up 
in the book. Contact Grolier Electronic 
Publishing, Inc,. Danbury, CT, (800) 285-4534 
or (203) 797 3530; http://www.grolier.com. 

Circle 1253, 

The 3-D Model Library CD-ROM ($19.95) is 
gorgeous. It's a lesson in just what is the state 
of the art in image modeling. Contact Viewpoint 
Data Labs International, Orem, UT, (800) 328- 
2738 or (801) 229-3000: 
http://www.viewpoint.com. Circle 1254. 

The CD-ROM of the Month is Voyage to the Outer 
Planets ($49.95). Contact NRSpace, Seattle, 
WA, (800) 548-7766 or (206) 7832707 Circle 
1255. 
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WHAT'S NEW 


Hardware 


PREVIEW 


PROCESSOR UPGRADES 

Intel Delivers a Better Pentium OverDrive 

With a street price of approximately $400, Intel’s first Pentium 
OverDrive chip, which was released earlier this year, offers a 
moderately appealing solution for upgrading your PC’s proces¬ 
sor from a 25-MHz 486 to a 63- 
MHz Pentium. The chip’s design has 
compromises, however: It uses a 
32-bit, 486-style I/O bus instead 
of a true Pentium 64-bit internal/ 
external data pathway. 

The newest OverDrive still has the 

32- bit I/O bus. but its lower price 
and higher performance make it a 
better bargain. BYTE’s cross-plat¬ 
form BYTEmark CPU/FPU bench¬ 
mark tests (see the figure below) 
on the new 5-V, 83-MHz Pentium 
OverDrive show that this upgrade 
chip will boost an Intel 66-MHz 
486DX2 PC (or any other PC with a 

33- MHz I/O bus and a #3 socket) 
up to performance levels that are 
slightly less than that of a 90-MHz Pentium. Intel expects the 
83-MHz Pentium OverDrive to sell for about $270. (Intel is also 
lowering the price of the 63-MHz chip to under $300.) 

Installing the chip is easy if your PC has a ZIF slot, such as the 
one in the Gateway 2000 486DX2/66 that we tested. You sim¬ 
ply raise the latch, pull out the 486 chip, and plop in the OverDrive 
chip. As with the previous OverDrive, the 83-MHz version comes 
with a fan attached to the top of the chip (see the photo), as well 
as a program that monitors the fan. If the fan slows down or 

stops, the program gen- 



Intel Corp. 

Santa Clara. CA 
(800) 538-3373 or call your 
local Intel dealer 
http://www.inte! .com/procs/ 
ovrdrive 

Circle 976 on Inquiry Card. 


83-MHz Pentium OverDrive 
Performance 



erates an error message 
and the CPU throttles 
back its clock speed. 

The 83-MHz Pentium 
OverDrive chip is an inex¬ 
pensive and effective up¬ 
grade if you want to 
squeeze more power out 
of your PC instead of tak¬ 
ing the plunge of pur¬ 
chasing a new system. 

—Dave Andrews 


SIX-SPEED CD-ROM DRIVE 

The SCSI Express CD6X (inter¬ 
nal, $695; external, $875) offers 
a 900-KBps data transfer rale, an 
access speed of 145-ms random 
access, 115-ms random seek, and 
a 256-KB buffer. A variety of 
hardware configurations are 


available, ranging from single 
internal drives to one to four ex¬ 
ternal drives in interlocking en¬ 
closures, seven-drive towers, and 
28- and 49-drivc cabinets with 
MDTs CD-ROM Extenders. Ex¬ 
tenders are a bundled option al¬ 
lowing as many as 49 CD-ROM 


drives on a single host adapter 
in NetWare environments. 
Contact: Micro Design Inter¬ 
national, Winter Park, FL, 

(800) 228-0891 or (407) 677- 
8333; info @ mi erodes, com. 

Circle 993 on Inquiry Card. 


ACCESS NETWARE LANS 
VIA ISDN LINES 

The PacketBlaster/ISDN PRI 
($9995) lets you connect re¬ 
mote sites over switched on- 
demand ISDN networks or a 
router-based backbone using 
ISDN. You can integrate up 
to 23 B channels in North 
America or 30 B channels in 
Europe, with simultaneous 
server-to-server and remote 
client-to-server dial-in access. 
The PacketBlaster/ISDN BRI 
($5495: branch-level version, 
$3995) incorporates a four-port 
ISA-bus card that supports up to 
eight concurrent LAN or remote- 
user B-channel connections. The 
Packet Blaster ISDN cards pro¬ 
vide MPR routing features such 
as IPX, TCP/IP, and AppleTalk 
routing; NLSP and Open Short¬ 
est Path First (OSPF) link-state 
routing; packet, service, route, 
and protocol filtering; data and 
header compression; synchro¬ 
nous and asynchronous PPP; and 
remote installation and configu¬ 
ration management. 

Contact: Eicon Technology, 
Dallas, TX. (8(X)) 803-4266 
or (214) 239-3270; 
http://www. eicon. com. 

Circle 981 on Inquiry Card. 


PENTIUM MOTHERBOARD WITH 
PCI FAST AND WIDE SCSI 

Available in three models— 
the P54TS (fast SCSI) ($495), 
P54TSW (wide SCSI) ($565), 
and P54TSW2 (ultra-wide SCSI) 
($635)—the P54TS Pentium 
PCI motherboard features 
128 MB of memory; 

75- to 200-MHz pro¬ 
cessor speeds; five 
ISA and three PCI 


expansion slots; and 256 to 512 
KB of cache. The P54TS sup¬ 
ports EDO/burst EDO DRAM, 
COAST (for “cache on a stick'’), 
pipelined burst synchronous 
cache SRAM, two high-speed 
16550 UARTs, PS/2 mice, two 
IDE channels with Bus Mas¬ 
ter/DMA, and EPP and ECP 
IEEE 1284 printers. 

Contact: Quick Technology, 
Tustin, CA. (800) 950-8999 or 
(714) 258-4500. 

Circle 986 on Inquiry Card. 

PENTIUM NOTEBOOK WITH 
CD-ROM ▼ 

Based on Intel’s 75-, 90-, or 100- 
MHz Pentium CPU, the 7.1- 
pound PowerCD features an 800- 
by 600-pixel or 640- by 480-pi x- 
el 9/4-, 10.4-, or 11.3-inch dual¬ 
scan color or active-matrix color 
display; a CD-ROM drive; a 3/4- 
inch floppy drive; a center-based 
TouchPad; a PCI local bus; a 
microphone and stereo speak¬ 
ers; and a PC Card Type III slot. 
Flic PowerCD’s ($3550 to $5900) 
options include an MPEG play¬ 
back module, a video-capture 
module, and an internal 14.4/ 
14.4 fax modem. You can up¬ 
grade the 8 MB of RAM to 16 
or 40 MB, the double-speed CD- 
ROM drive to triple- or quad- 
speed, and the 340-MB hard 
drive to I GB. 

Contact: Associates Mega 
Sub-System, Irwin dale, CA, 

(818)814-8851 . 

Circle 988 on Inquiry Card. 
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Alpha Workstations 

Powered by a 266- or 300-MHz Alpha 
21164 RISC microprocessor, the Alpha- 
Station 600 Models S/266 and S/300 can 
process more than 1 billion instructions 
per second. The Model 5/266 includes 
32 MB of ECC RAM; 2 MB of cache; a 1- 
GB hard drive; a quad-speed CD-ROM 
drive; a 314-inch floppy drive; a 17-inch 
color monitor; ZLXp-El graphics; an audio 
card; a headset; a microphone; a key¬ 
board mouse; and Windows NT, Digital 
Unix* or Open VMS ($29,300 to $31,600). The AlphaStation Model 6D0 5/300 ($44,995) adds 64 
MB of £CC RAM, 4 MB of cache, and a 21-inch monitor to the Model 5/266’s configuration. Mul¬ 
timedia enhancements include programming interfaces, video-capture boards, speech-recognition 
software, and collaborative computing software* 

Contact: Digital Equipment, Maynard, MA , (800) 344-4825; http://www 
t dig irai com/info/alphastanon . 

Circle 977 on Inquiry Card. 


compression in V.42bi$ and 
MNP 5; and Group 3 fax sup¬ 
port. 

Con tact: Teiedapte r Systems, 
San Marcos , TX, (800) 997- 
7762 or (512) 392-6600; 

740! 1.2572(C CompuServe, com. 

Circle 933 on Inquiry Card. 


ADD SEVEN 32-BIT PCI SLOTS 

With the Mode! 2102 PCI Ex* 
pansion Unit ($995). yon can 
transparently add seven 32-bil 
PCI slots to a host computer. The 
unit supports throughput to 132 
MBps and zero-wait-state burst 
operations. The mini-tower-style 
cabinet contains an eight-slot 
PCI motherboard, a PCI back¬ 
plane controller card that plugs 
into one of the eight backplane 
slots, expansion bays for three 
334-inch and two 53£*inch periph¬ 
erals, a 250-W power supply, 
and a 115-/230-V input line-volt¬ 
age switch. 

Contact; Bit 3 Computer, Min¬ 
neapolis, MN, (612) 881 -6955; 
i nfo @bit3. com . 

Circle 979 on Inquiry Card, 

ALPHA-BASED WORKSTATION 

Based on Digital Equipment's 
21064A Alpha processor, a fully 
configured Telluride Power 
Workstation ($9994 to $14,607) 
includes a 200- or 275-MHz Al¬ 
pha 21064A CPU: 2 MB of sec¬ 
ondary cache, upgradable to 8 
MB; a double-speed CD-ROM 
drive; a 1-GB fast SCSI-2 hard 
drive; a PCI fast SCSI-2 drive 
controller; 32 MB of DRAM, 
upgradable to 1 GB; a 4-MB PCI 
video adapter; 1 MB of flash 
ROM; a 17-inch, 85-kHz moni¬ 
tor; a high-speed Ethernet PCI 
combo adapter; a 334-inch 1,44- 


MB floppy drive; a full-size low* 
cr case; a Keytronics AT key¬ 
board; and a Microsoft PS/2 
mouse. The workstation comes 
wiLh six dedicated PCI slots 
(three full-length), one dedicat¬ 
ed ISA slot, and one PCi/ISA 
shared slot. Two high-speed se¬ 
rial connectors and one high¬ 
speed bidirectional parallel port 
are included, along with a dedi¬ 
cated serial port for remote di¬ 
agnostics and maintenance. The 
Telluride Power Workstation 
supports Windows NT Worksta¬ 
tion, Windows NT Server, Digi¬ 
tal Unix, and Digital OpenVMS 
and is also available as a fully 
redundant, hot-swappable RAID 
5 client/server. 

Contact: Aspen Systems. Wheat 
Ridge, CO, (303) 431-4606; 
http ;//www. aspsys. com. 

Circle 10GO on Inquiry Card. 

30-BIT SINGLE-PASS 
FUTBED SCANNER 

The high-performance 30-bit 
ZI -600 scanner can distinguish 
more than I billion colors and 
1024 shades of gray and, with a 
maximum of 2400 dpi {300- by 
600-dpi optical resolution), hold 
fme line tolerances and provide 
razor-sharp details for dearer im¬ 
ages. The scanner features an 8 14- 
by 11-inch scanning size com¬ 
bined with dark correction, dark 
point, white point, histogram dis¬ 



play, and automatic threshold 
control. Also, the Z1-600 ($699) 
is available with an optional 
transparency adapter for slides, 
transparencies, and negatives, 
plus an optional automatic doc¬ 
ument feeder. 

Contact: Tamarack Tech¬ 
nologies, Orange, CA. 

(714) 744-3979. 

Circle 994 on Inquiry Card, 


TWO-LINE VOICE/DATA/ 
FAX/AUDIO SYSTEM 

A two-line voice/daLa/fax and 
16-bit audio system, the 
VoicePro+2 ($329) includes 
a 14.4-Kbps fax/data modem, 
dual-line voice-mail, fax- 
message forwarding, auto- 
paging, a speakerphone, an 
external fax switcher, music 
on hold from internal or ex¬ 
ternal audio sources, and 
caller ID with four message 
formats. VoicePro+2 also 
provides local voice recording 
and playback for both lines; 
voice/fax message remote re¬ 
trieval and delivery: 1000 user- 
defined votce/fax mailboxes; fax- 
on-demand/fax back on both 
lines; and page/ho Id/park/trans- 
fer calls. The fax/data modem 
includes V.32bis and V.17 with 
CCITT V.29, V.27ter, and V.21 
ch2: automatic voice/data/fax 
recognition; V.42 and MNP 2 
through 4 error correction; data 


POWER FOR 3-D, IMAGING ▼ 

The Indigo 2 Impact workstations' 
graphics subsystem generates 
100 million trilinear interpola¬ 
tions per second and provides 
texture mapping, volume ren¬ 
dering, HDTV resolution, and 
digital media features. Base con¬ 
figurations include 64 MB of 
memory, a 2-GB hard drive, 2 
MB of cache, and a 19-inch 
monitor with 1280- by 1024- 
pixel resolution. Models include 
the Indigo 2 High Impact, which 
is available w r ith a 200- or 250- 
MHz Mips R4400 microproces¬ 
sor ($35,000 and $40,000, re¬ 


spectively); the Indigo- Maxi¬ 
mum Impact, which has a 250- 
MHz Mips R440O microproces¬ 
sor ($51,000); and the Power In¬ 
digo- Maximum Impact, which 
has a 75-MHz R800G micropro¬ 
cessor ($60,000). 

Contact: Silicon Graphics, 
Mountain View, CA r (800) 
800-7441 or (415) 960-1980; 
h up://www. sgi. com/P roditets/ 
Indigol/IMPACT. 

Circle 992 on Inquiry Card. 
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WHAT’S NEW 


Hardware 



MULTIMEDIA PENTIUM 
NOTEBOOK a 

The 6^-pound SENS800 ($2799 
to $3799) comes with an Intel 
75-MHz P54LM CPU (upgrad¬ 
able to 90 MHz); 8 MB of RAM 
(expandable to 40 MB via 8-* 
lb-, or 32-MB memory cards); 
a 10.4-inch DSTN or TFT color 
screen with a resolution of 640 
by 480 pixels; a microphone and 
speakers; a 340-MB to l-GB re¬ 
movable hard drive; a 3/4-inch 
floppy drive; one PC Card Type 
II slot: one PC Card Type III 
slot; an 84-key AT-compalible 
keyboard; an Internal Tracking 
Ball; I MB of video memory; 
16-bit stereo sound; local-bus 
video; and Microsoft Windows 
Sound System compatibility. 
S am s u ng 1 s Power Man age ment 
System provides up to 4 hours 
of mobile-computing time and 
includes such functions as hi¬ 
bernation mode; Smart sleep* 
suspend^ resume, battery-charge 
control* and a low-battery alarm. 
Options include a multimedia 
docking station with a built-in 
CD-ROM drive ($599). 
Contact: Samsung Electronics 
America , Ridgefield Park, NJ , 
(800) 316-9914 or (201) 
229-4000, 

Circle 987 on Inquiry Card. 

QUAD-SPEED MULTIMEDIA KIT 

The MPC3-compliant Diamond 
Power Kit 7000 ($399) combines 
a 16-bit Wavetable Diamond 
sound card* a quad-speed CD- 


ROM drive, speakers, an ergo¬ 
nomic joystick, a microphone, and 
22 entertainment and reference 
titles. The sound card uses ad¬ 
vanced data-compression tech¬ 
nology to fit 2 MB of prere¬ 
corded audio samples into I 
MB of memory. The Photo 
CD- and Multisession 
XA-eompatible CD- 
ROM drive transfers 
data at 600 KBps with 
an access time of 240 
ms and a buffer size of 
128 KB. The amplified 15-W-per- 
channel speakers offer separate 
volume, bass, and treble controls. 
Contact: Diamond Multimedia 
Systems, San Jose, CA. (800) 
468-5846 or (408) 325-7000; 
http; //www. diamondmm . com. 
Circle 984 on Inquiry Card. 

UPGRADE YOUR SPARGSTATION 

You can increase the perfor¬ 
mance of your SparcS tat ion 10* 
SparcS tat ion 20* and SpareServ- 
er 630/670/690 machines to 
90- or 125-MHz performance. 
Available in single-* dual-* and 
quad- proces s o r eon fi gurat i o n s, 
the HyperSpare CPU upgrades 
(90-MHz, from $3918; 125- 
MHz. Imm $6758) offer high- 
performance symmetric multi¬ 
processing on a standard MB us 
CPU module. The company also 
offers a I 10-MHz processor 
(from $10,272) with f MB of on¬ 
board cache. 

Contact: Ross Technology, 


Austin, TX, (800) 774-7677 
or (512) 892-7802; http;// 
www, ross.com. 

Circle 980 on Inquiry Card- 

FULL-SCREEN VIDEO PLAYBACK 

A 64-bil DRAM card* the Par¬ 
adise Pipeline 64 (from $169) 
accelerates 8-* 16-* and 24-bit 
color depths at resolutions of 
up to 1600 by 1200 pixels. 
Available for die 
PCI and VL-Bus 
with up to a 4- 
MB DRAM frame 
buffer, the card 
features Western 
Digital's Roek- 
etChip WD9710 
graphics and motion-video ac¬ 
celerator. This accelerator com¬ 
bines a high-performance RAM- 
DAC, a programmable clock, a 
VGA core* a graphics engine, 
and a motion-video engine wilh 
built-in logic for YUV-to-RGB 
color-space conversion* hori¬ 
zontal and vertical scaling and 
interpolation, and shared frame- 
buffer control. 

Contact: Western Digital t 
Irvine, CA, (7/4) 932-5000; 
http;//w w iv, wdc\ com , 

Circle 989 on Inquiry Card. 

V.34 MODEMS a 

Four V.34 fax modems, which 
are available in external and in¬ 
ternal configurations, offer ITU- 
TSS V.34, for connect speeds up 


to 28.8 Kbps, and V.42bis and 
MNP 5 data compression, to al¬ 
low throughout up to 115,2 
Kbps. Performance and accuracy 
are provided through V42 (MNP 
2 through 4; LAP-M) and MNP 
10 error correction. The Fax and 
Fax II lines support V.34, V.FC, 
VJ2bis, V.32, V.22bis, V.22, 
V.21 * and Bell 212A and 103 
standards* as well as the fax 
standards of V. 17. V29* V.27ter, 


and V.21. Models include the 
EC288Fax external modem 
($449), PCM288Fax internal 
modem ($399), EC288Fax II ex¬ 
ternal modem ($549), and the 
PCM288Fax II internal modem 
($499). The Fax II modems offer 
a system security feature* which 
restricts the unauthorized access 
of confidential data or the up¬ 
loading of damaging files* and 
Ven-TePs proprietary Remote 
Options Access and Download¬ 
ing, which enables access and 
reconfiguration of the Fax 11 
modems from any location. 
Contact: Ven-Tel, San Jose, 

CA. (800) 538-5121 or (408) 
436-7400. 

Circle 995 on Inquiry Card* 


Two-Way Wireless PC Card Modem 

Designed for use with the ARDIS wireless data communications 
network* which provides dual 4.8-/19.2-Kbps operation* the Personal 
Messenger 100D (about $700 to $7501 PC Card modem for Type 
II and III slots lets you send and receive E-mail from your office net¬ 
work or the Internet, send faxes, and access corporate databases. 
Depending on the application, the battery-powered modem card can 
continue to receive and store messages even when it’s not con¬ 
nected to your portable computer. 

Contact: Motorola Wireless Dam Group, Schaumburg, IL, (800) 
894 - 7353; http ://www. motcom/wdg/. 

Circle 978 on Inquiry Card. 
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BASEBALL CAP 

Srn'r brushed cotton free¬ 
fone cup with adjustable 
Velcro closure Luck. Black. 
(BYT 11 I $10,01) 


MUG 

11 oz. ceramic 
inug with logo 
on both sides, 
{BYT SI $4.50 


MOCK TURTLENECK 


Outer Banks |01V}> Chiton mock 
turtleneck. While. Size$ : 


M[B\T 4k LiBYT 5k XL(BYT 6) 

$20.00 J: ' , i 


SWEATSHIRT 

11 oz. cross grain Lee sweatshirt features 
generous athletic cut and side gussets. 
95 % cotton t 5% polyester. Ash. Sizes 
i MfBYT 1), LIBYT 2) 

mb ‘ S7N XL1BYT 3). 551,00 


COMPUTER TOOL KIT 

Deluxe computer device 
tool kit in block vinyl 
zipper case features: 

2 nul drivers, 3-prong 
parts retriever, torx 
driver. 1C extractor, 1 
Phillips and two slotted 
screwdrivers, (BYT 12) 
520-00 


Hard lop mouse 
pad. 7.5"x 3.5” 

{BYT 71 $5.25 


VICTOR PEN 

Parker Vector 
Spurt roller ball 
pen, Black. 
(BYT 10} Sli.ZS 


100% cotton Oneita Power-T. White. 
Sizes LLBVT 13), XL [BYT 14). SS.0G 


Call 1-800-676-4256 

or 1-708-647-4906 in Illinois, 8:30 a.in.-5:00 p.m. Central Time. 
We accept VISA, MasterCard, American Express, and Discover. 

Merchandise In stock will ship within 3 days of receipt HA-1.0 notilies customers of out-of-stock Stems ami 
gives the option to back order, substitute, or cancel the item. Sates tax additional where applicable. UPS 
ground shipping on domestic orders- up to 5513 - add 55.75, 550 to 5100 ■ add S7 75, over S100 - add S %. 
Additional shipping charges apply to international orders. 

















WHAT'S NEW 


Software 


PREVIEW 


FREE FORM TEXT DATABASES 

askSam Gets Faster and Fuzzier 


Version 3.0 of askSam for Windows adds numerous features 
that should appeal to those who publish electronic directories, 
policy manuals, instruction books, and other text-based prod¬ 
ucts. Highlights of version 3.0, 


which is primarily a 16-bit Win¬ 
dows application but also runs 
under 32-bit Windows, include 
faster searching, support for 
fuzzy searching, and the ability 
to import graphics images in 
a variety of formats (see the 
screen). For downloading docu¬ 
ments from the Internet, ask¬ 
Sam 3.0 lets you import, cre¬ 
ate, and export documents in 
the HTML format used on the 
World Wide Web. 

Version 3.0’s support for full- 
text indexing greatly improves its 
search capabilities in databases 
of several hundred megabytes: 
Searching a 500-MB indexed file, 
for example, now takes about 
a second. Also, support for fuzzy 
searching lets you locate infor¬ 
mation when you’re unsure of the 
spelling. For example, I used a 
fuzzy search to find several docu- 



one keystroke. Salsa automati¬ 
cally produces database tables, 
menus, forms, and reports, and 
it packages them in an appli¬ 
cation with its own icon on the 
Windows desktop. 

Contact: Wall Data, Seattle, 
WA, (800) 987-2572 
or (206) 442-9257. 

Circle 1004 
on Inquiry Card. 


are stored on the routers. 
Contact: StonyBrook Software, 
Bohemia, NY, (516) 567- 
6060: sales@sbrook.mhs 
. CompuServe, com. 

Circle 1012 on Inquiry Card. 


askSam 3.0 for Windows 

Standard version (without full-text 
indexing), $149; Professional ver¬ 
sion (with indexing). $295; version 
with freely distributable run-time 
readers, $1495. 


askSam Systems 
Perry. FL 
(800) 800-1997 
(904) 584-6590 
http://www.asksam.com/ 
asksam.htm 

Circle 1001 on inquiry Card. 


ments in an electronic archive of BYTE articles with only the ap¬ 
proximate spelling of the author's last name. 

askSam lets you define data-entry forms, so end users can 
rapidly summarize documents they add to a database. To simpli¬ 
fy the entry of data into a document database, askSam 3.0 sup¬ 
ports pick lists. For example, when you’re filling in an author-name 
field, you can pick a name from a pick list instead of typing it in. 

Once you’ve created an electronic book, you can generate a 
variety of reports (e.g., all documents created by a specific author). 
Because askSam is not a relational database, you can’t directly 
generate a report that summarizes information from several elec¬ 
tronic books (e.g., all documents created by an author in both 
the accounting manual and the ethics manual). 

But with the program's ability to generate hypertext links across 
files, you can create an electronic table of contents for navigating 
through numerous document databases. The full-text indexing 
should make askSam 3.0 for Windows a stronger product for cor¬ 
porations wishing to create 100-MB or larger electronic books. 

—Dave Andrews 


MANAGE ROUTERS, 
BRIDGES, AND 
SWITCHES ON WANS ▼ 

An SNMP-based ap¬ 
plication, RouterMan- 
ager/AutoBahn (from 


BUILD A DATABASE IN YOUR 
OWN LANGUAGE 

With Salsa software ($149; with 
starter kit, $189), you describe 
the things you want to track us¬ 
ing simple drag-and-drop tem¬ 
plates, menus, and buttons, and 
the program does the rest. You 


can use your own words, or 
words specific to your business, 
to identify a semantic object and 
each of its characteristics. The 
software automatically prompts 
you when it needs more infor¬ 
mation and provides simple 
screens for you to input it. With 


$1995) provides network man¬ 
agement capabilities for multi¬ 
vendor, multiprotocol WANs. 
The program automates the net¬ 
work-monitoring and data-col- 
lection process by monitoring crit¬ 
ical network information on an 
ongoing basis, as well as in the 
background. With RouterMan- 
ager/AutoBahn, you can manage 
your WANs from Windows or 
any major Windows- or NT-based 
platforms. 

The Configuration Manager 
manages router configurations 
from a central location on a do¬ 
main or global basis; AlarmMan- 
ager continuously monitors the 
status of each router and gen¬ 
erates an alarm whenever any 
errors are found or when user- 
defined thresholds 
are crossed. Secu- 
rityControl allows 
the administrator 
to limit access to 
RouterManager/ 

AutoBahn features 
to select individu¬ 
als or groups; Palh- 
Finder pinpoints 
the problem areas 
when connectiv¬ 
ity is lost between 
sites or when links 
are congested; and 
FlashManager 
supplies a direc¬ 
tory of all the soft¬ 
ware images that 


CIRCUIT SIMULATION INSIDE 
MICROSOFT EXCEL 

Spectre/XL embeds circuit sim¬ 
ulation inside Microsoft Excel, 
so you can evaluate, develop, 
and optimize circuit designs. As 
with other Excel functions, you 
can combine Spectre/XL func¬ 
tions in formulas, use them in 
design calculations, organize 
them into tables, or chart them. 
From within Excel, you embed 
a circuit object with a SPICE- 
like description onto a work¬ 
sheet. You then set up links be¬ 
tween the worksheet cells and 
component values in the circuit. 
Changing the cell value—by 
hand, by formula, or by pro¬ 
gramming—automatically 
changes the circuit value. Spec- 
tre/XL ($695) returns DC, AC, 
or nonlinear frequency respons¬ 
es and lets you use Excel’s built- 
in Goal Seek and Solver opti¬ 
mizing functions to improve 
designs. 

Contact: Avista Design Sys¬ 
tems, Folsom , CA, (800) 985- 
6080 or (916) 985-6080; 
http.V/www.avista. com/avista. 

Circle lOll on Inquiry Card. 


| StonyBrook 


Threshold Manager as 
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AUTOMATE E-MAIL ► 

ON YOUR MAC 

Whether you subscribe Lo an In¬ 
tern el service or to America On¬ 
line, CompuServe, eWorld or Ra- 
dioMail, Claris Emailer lets you 
send, receive, reply, forward, and 
store E-mail messages and files. 
An address book of E-mail ad¬ 
dresses can store multiple E-mail 
addresses for individuals, as well 
as group addresses, so you can 
send the same message to multi¬ 
ple recipients with a single com- 
mand, The text editor lets you eas- 
i ly create outgoing messages and 
aLtach files from your hard disk 
or network. Claris Emailer ($89) 
supports file-compression formats 
such as RinHex, uuencode. Base 
64, and MIME. 

Contact: Claris r Santa Clara , 
CA, (800) 544-8554 or 
(408) 987-7000; hnp:/fwww 
.claris.com. 

Circle 1007 on Inquiry Card, 


of speech, pronunciations, ab¬ 
breviations, and sample sentences 
for more than 200,000 words. In 
addition, the electronic thesau¬ 
rus has more than 500,000 syn¬ 
onyms, word senses, and mean¬ 
ings. The product works within 
applications such as word proces¬ 
sors, spreadsheets, databases, and 
even E-mail. Available in single 
and multiuser LAN versions, the 
package is also available in in¬ 
ternational versions. 

Contact: Dux Software, Palo 
Alto. CA. (800) 543-4999 
or (4 J5) 473-1800; hup:f/www 
. nvendell.com/dux. 

Circle 10X3 on Inquiry Card. 

PC8 LAYOUT FOR WINDOWS 3.1 


ability to edit net characteristics; 
select or exclude layers for rout¬ 
ing and via placement; more than 
400 new SMT footprints, in¬ 
cluding the complete IPC-5M- 
782 library; and improved mem¬ 
ory management. With the 
Online Graphical Editor, you can 
create custom modules or edit 
existing modules on-line. Win- 
Board's Pad Stack Editor lets 
you create any number of user- 
definable pad shapes per layer, 
and Update Medist lets you for¬ 
ward annotations from the sche¬ 
matic. A Module De-Compiler 
provides library source code, so 
you can make ASCII edits to the 
library files; the T-Tracks fea¬ 
ture lets you move or drag ad¬ 
joining track segments. 


OS/2 AND UNIX DICTIONARY 

The American Heritage Dictio¬ 
nary and Rogefs II Thesaurus 
Deluxe Edition for OS/2 and 


WinBoard 2,0 ($995; with Win- 
Draft schematics* S1495) in¬ 
cludes placement tools for x,y 
placement and Place File; en¬ 
hanced editing, including the 


Contact; lvex Design Interna¬ 
tional, Beaverton , OR. 

(503) 531-3555 / http:/fwww 
Jvex.com. 

Circle 1006 on Inquiry Card. 


Unix ($59.95) is a package that 
provides an up-to-date dictio¬ 
nary with full definitions, parts 


Manage Contacts 
and Documents 
in Windows 95 

lamia Contact 95 {US$99) pro¬ 
vides contact, document, and 
time management; communica¬ 
tions; and a multimedia data¬ 
base. You can store documents, 
including letters, faxes, spread¬ 
sheets, presentations, and even 
voice notes and full-motion videos, along with your contacts. Contact management features Include 
name, company, address, phone, and fax numbers; unlimited addresses, custom fields, and cat¬ 
egories; and unlimited date-stamped text notes. Communications features let you send personal¬ 
ized letters to contacts, send and receive E-mail with Microsoft Exchange, and send and receive 
faxes with Microsoft Fax at Work* With OLE 2.0 support and the multimedia database, you can im- 
port data into the Microsoft Access 95 database* 



Contact: Janna Systems, Toronto, Ontario, Canada, (800) 268-6107 or (416) 483-7711: 
info@janna.com , 


Circle 1002 on Inquiry Cant. 


Software Update 


StorageManager4.0, backup and 
storage management for Net¬ 
Ware 3.x and 4.x servers, com¬ 
bines the backup capabilities of 
Backup Director 4.0, the auto¬ 
mated archiving and media 
management of The Network 
Archivist and rules-based Hi¬ 
erarchical Storage Manage¬ 
ment software. The program 
prevents, delects, and automat¬ 
ically recovers from system* 
user, hardware* or media fail¬ 
ure. Single-server networks of 
up to 25 users, $995; single 
server with unlimited user sup¬ 
port. $ 1 995 ; multi server with 
unlimited users, $3595. 
Contact; Palindrome, Naper¬ 
ville, IU (800) 288-4912 or 
(708) 505-3300; http;//www 
.pa I indrome, com . 

Circle 1018 on Inquiry Card. 

A desktop organizer, DragSbip 
2.0 includes extensive Apple- 
Script support; new options 
for icon and button styles* cus¬ 
tom fonts, colors, and label¬ 
ing; options for renaming 
items and editing pop-up doc¬ 
ument lists; support for Con¬ 
trol Strip modules; the ability 
to apply labels and colors on a 
per-strip basis; and Bali, a pro¬ 
gram that lets you cancel acci¬ 
dental application launches 
with a single click, $59,95, 
Contact: Natural Intelligence, 
Cambridge t MA. (800) 999- 
4649 or (617) 876-4876; 
hnp://www . natural . com/. 

Circle ±.022: on Inquiry Card. 

NetTools 5.3, Windo ws desk¬ 
top-configuration manage¬ 
ment, incorporates HelpPIus* 
an ODBC-compliant trouble- 
ticket generator that helps you 
identify improperly set or al¬ 
tered desktop-configuration 
files and supports Adobe Post¬ 
Script printer drivers. Two- 
year subscription fee for Net¬ 
Ware and NT Server, $32 per 
node for 50 nodes to $19.50 
per node for L000 licenses. 
Contact: McAfee, Santa 
Clara. CA. (408) 988-3832; 
htfp:/fwww. mcafee. com. 

Circle 1020 on inquiry Card. 
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WHAT’S NEW 


Software 



/ 


MOLECULAR VISUALIZER a 

ChemSite for Windows ($99) is 
a molecular visualizer for build¬ 
ing, displaying, and simulating 
the dynamic behavior of chemi¬ 
cal structures, which you can then 
incorporate into presentations, 
lectures, and laboratory studies. 
Built-in rules of chemistry pre¬ 
vent you from creating structures 
that are chemically impossible, 
or you can simply deactivate them 
to construct any configuration of 
atoms. ChemSite also reads and 
writes data files from other mo¬ 
lecular-modeling and chemical¬ 
drawing programs, allows you to 
transport structures directly into 
programs that support the Win¬ 
dows Clipboard or BMP files, and 


renders collec¬ 
tions of spheres, 
balls and sticks, 
Bezier curves, and 
molecular orbitals. 
Contact: Pyra¬ 
mid Learning, 
San Jose, CA, 
(800) 610-2436 
or (415) 323- 
4907; pyramid 
@ netcom.com. 

Circle IOIO 
on Inquiry Card. 


DATA RECOVERY FOR DOS 
AND WINDOWS 

Rescue ($99) can recover data 
from crashed floppy disks and 
hard drives, even those with cor¬ 
rupted or deleted primary parti¬ 
tions, in as little as 60 seconds, 
according to All Micro. The pro¬ 
gram automatically recovers vir¬ 
tually any DOS or Windows file, 
including EXE, application, com¬ 
pressed, deleted, binary, and 
graphics files; works on com¬ 


pressed drives and deleted files; 
includes antivirus features that 
detect and eliminate more than 
5000 viruses and immunize your 
files from further infections; and 
automatically backs up your files. 
Contact: AllMicro, Clearwater, 
FL, (800) 653-4933 or (813) 
539-7283; allmicro@ix 
.netcom.com. 

Circle 1.008 on Inquiry Card. 


FIREWALL FOR NOTEBOOKS 

EagleNomad ($99) addresses the 
security needs of mobile PC 
users by establishing a private 
“tunnel" between two systems, 
allowing users transparent, se¬ 
cure communication to autho¬ 
rized destinations in the enter¬ 
prise. Another version of the 
product, EagleDesk ($99). pro¬ 
tects workgroup PCs within the 
enterprise. 

Contact: Raptor Systems, 
Waltham, MA, (617) 487-7700; 
http://www. raptor, com. 

Circle 1014 on Inquiry Card. 



3-D Graphics 
and Animation 

Now artists, designers, and 
multimedia developers can 
work in 3-D with Visual Reality 
2.0 for Windows ($259). The 
package, which consists of 
four modules—RenderizeLive, 

Visual Model, Visual Font, and 
Visual Image—lets you drag and drop objects, materials, and images between applications. Ren¬ 
derizeLive, a 3-D rendering and animation tool, lets you combine input from other Visual Reality 2.0 
modules and images to create full-color, high-resolution, photo-realistic renderings. Visual Mod¬ 
el lets you create 3-D models, Visual Font transforms TrueType fonts into 3-D words, and Visual Im¬ 
age lets you combine or collage photos and images and then perform multilayer image-processing 
and enhancement procedures. Visual Reality 2.0 also includes push/pull, melt, stretch, twist, and 
band tools; enhanced free-form modeling; key-frame object and camera animation; the ability to 
drag and drop 3-D data from Visual Catalog, a 3-D data module; solid-shaded modeling; 3-D 
Boolean operations; organic deformations; and 3-D morphing between objects. 

Contact: Visual Software, Woodland Hills, CA. (800) 669-7318 or {818) 883-7900. 

Circle 1003 on Inquiry Card. 


Software Update 


A query tool for AS/400 data 
access. Showcase Vista 3.1 lets 
you import Query/400 and 
SQL/400 objects; manage and 
control query jobs by assign¬ 
ing which batch subsystem a 
job can run in, and at what 
priority; and test queries in a 
controlled environment be¬ 
fore handing them over to end 
users. Other features include 
OS/400 V3R1 compatibility 
and improved data-viewer ca¬ 
pabilities. Single-user license, 
$1500. 

Contact: ShowCase, Rochester, 
MN, (800) 829-3555 or (507) 
288-5922; http://www 
bismark.com/showcase. 

Circle 1021 on Inquiry Card. 


Software that lets you run Lo¬ 
tus Smart Suite, Microsoft 
Office, and other Windows 
applications on Solaris. Wabi 
2.1 includes multimedia sup¬ 
port and ODBC support, 
which lets you access data¬ 
bases such as Oracle and 
Sybase from your Windows 
productivity databases. An X 
Window System client appli¬ 
cation, Wabi can run in a 
client/server configuration, re¬ 
siding on one system (a serv¬ 
er) and displaying on others 
(clients). Wabi 2.1 is available 
in French, Japanese, Italian, 
German. Spanish, and 
Swedish versions. $225. 
Contact: SunSoft, Mountain 
View, CA, (800) 786-7638 or 
(512) 434-1511; http://www 
. -sun. com/sunsoft/Products/ 
PC-lntegration-products. 

Circle 1019 on Inquiry Card. 

A Unix-based, multifunction¬ 
al. network-ready package, 
OnContact Enterprise 3.53 adds 
enhanced security, new 
scheduling methods, setup 
features, fax integration, 
upgraded merging capabilities, 
and advanced printing 
functionality. $1095 per user. 
Contact: Software Develop¬ 
ment Group, Cedarburg, Wl, 
(800) 886-0866 or (414) 
375-6555. 

Circle 1023 on Inquiry Card. 
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C5 QUATECH 


Providing Data Acquisition, PCMCIA Cards and Communication Adapters to all Industries. 
COfflMHTMi '95 November 13-17,1995 • Las Vegas, Nevada USA 


Circle 89 on Inquiry Card (RESELLERS; 90). 











BUYER’S 

GUIDE 

Essential Products 
and Services for 
Technology Experts 

Mail Order 

Top mail-order vendors offer the latest 
hardware and software products at the 
best prices. 

272 

Hardware/Software 

Showcase 

Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access. 

291 

Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 

301 











COMPUTER DISCOUNT WAREHOUSE 


SyQuest 

WHY PAY 
RETAIL? 

CDWSeils 
For Less 

FZ1 35 Driu * ” W ^ 

Affordable 

high-performance 

data storage 

✓ Capacity: 135MB on one formatted 3.5" EZ135 cartridge 

✓ Seek time: 13.5m*. up to 2.4MB/8Ccond sustained transfer 
rate ✓ IDE. SCSI (SCSI host adapter sold separately) and 
parallel port configurations ✓ Includes one EZ135 cartridge 
and data-management software ✓ Small, lightwuight 
design: 1" x 4’ x 5.91", libs ✓ 2 year warranty 

Internal IDE. $198.99 CDW 55470 

External SCSI . $239.49 CDW 55471 

External parallel .... GALL! 





Pentium™ 
OverDrive 49 
Processors 

Powor up to a now 


Boost your system's overall performance 
and run software at amazing speeds with an Intel Pentium"' 
OverDrive* processor. 

66MHz. . $279.13 CDW 50521 

for lntet486SX, SX2. DX. DX2, 2SMHz and 50MHz CPU-based PCs 

83MHz. . $279.13 CDW 58179 

for InteWftfiSX. SX2, OX. DX2 33.66 and 100MHz CPU-based PCs 
“Call tor comfMtibWty Information. 


HARDWARE. SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


ninaaagazEEggg 

N N O V E L L 


5 User CO 
10 User CD 
25 User CD 
50 User CD 


Netware V4.1 


1479-51 
2244.74 

- -ISm? 

100 User CD....,. .. 4229 98 


Netware V3.12 


10 User 3 5* 

25 User 3.5V 
50 User 3 5V.. 
100 User 3.5* 


819.93 
... 1409.77 
MM V) 

MM M 


Call for Prlolno on Novell NetWare upgrades* 

3Com 


3C5008 Etherlink III coax 5pk... 479 65 

3C509B Elherlink II110BT. Ill 14 

3C509B Elherlink III 10BT 5pk . 442.36 

3C509B Elherlink III combo... 123.77 

3CS09B Etheilink III combo 5pk. 526.79 

3C579 Ethedink EISA coax... 229 9t 

3C579 Elherlink EISA 10BT... 229.91 

3C1627 12 pod Lmkbmlder 10BT.. 82166 

ARTISOFT 


NodoRunnor 2000C, 
NodeRunnor/SI 2000A 


169 05 

.97.13 

. 73.62 


NodeRunner/SI 2000T.—_ 

LANtastic V6 0 

LANtastic V8.0 5 user_ 

LANtastic V0 0 Stader Kft. 229.13 

Central Staton II. 369 13 

Simpty LANtastic stader kit. 163 79 

T-Runner 8 port 10BT... 179 09 

T-Runner 12 pod 10OT....„. 199.62 


=ASP 


Multiprotocol print server 108T HP MfO._. 249 93 

Multiprotocol print server tOBT pocket__ 287.30 

Multiprotocol 2 pnnlei server combo 287 1 5 

intelligent AutoSwttch. 2 comp to 1 pnnter. 26 50 

* J ~“'“Tt AutoSwttch 4 comp to t printer- “ ““ 


Intelligent A 
SNAP start. 


' stader kft-2 computers. 1 pnnter ......... 119 10 

SNAP add-on transmitter..—... 49.50 

Fax Authority Solo network fax server._.. .499 80 


IBM 


Token Ring Adopter II 16/4 ISA. 34ft 99 

Token Rmg Auto Adapter 10/4 ISA 249 8ft 

IBM Token Rmg MAU 390.42 


iny. 


EtherExpress PRO'100Mbps PCI__ 219.19 

EtherExpress PRO/1 OOMbps EISA 246.52 

EtherExpress PRO/100Mbps PCI 5pk 999 36 

EtherExpress PRO/IO Fish 10BT 109 01 

EtherExpress PR010 Fish I 0 BT 5pk__ 419.98 

EtherExpress PRO/IO Fish 10BT 20pk ....... 1494 74 

EtherExpress PRO/10 Fish combo 115.07 

EtherExpress PRO/10 Fish combo 5pk. 472.00 

EtherExpress PRO/10 Fish oombo 20pk_ 1739.70 

EtherExpress 18 10BT_ 99.33 

EtherExpress 18 10B T 5pk. 469.50 

EtherExpress 16 10BT20pk. 1896.38 

EtherExpress MCA 106T. 198 52 


EtherExpress 16 combo.. 

EtherExpress 16 combo 5pk .. 

EtherExpress EISA, coax. 

EtherExpress Fish oombo 

11*77 

.. 549.72 

___-.409 86 

129.79 

EtherExpress Fish combo 5pk.. 

TokenExpress 16/4. 

. 591.06 

328.96 

NetpodExprees li tour 

. 388X5 

MICRODYNE 


Eagle NE 2000 . coax___ 

WCOfWlT^ iftflT 

76.63 

CdQie fMt<cwU 1 * lUtJ 1 .. 

Eagle NE2000+ combo. 

. .62.09 

IRMAtrac 4/16Mpbs ISA Convert**? 

. 439X0 

IRMAtrac 4/16Mbps ISA Hardtop 

. 294X7 


SMC 

Ether EZ 10BT . 

94 47 

EtherEZ coax____ .... 

. 94.47 

EtherEZ exteP . . , _ __ 

107.06 

Etherpower I0BT PCI ... 

.139X1 

Etherpower coax PCI...... 

149.97 

Etherpower2 106T.... 

252-26 

Etherpower? combo...... 

.. .271X5 

UBra 16 Ethernet coax 

91.68 

Ultra 16 coax 6pk. 

509.88 

UHra16 106T 8pk .. .. 

.429 08 

Ultra 16 10BT 24pk. 

1429X7 

Uftraie Ethernet combo. 

. 107.71 


TigerHub TP6 8 port ♦ AUI.. 149.95 

TigerHub TP6B 6 pod ♦ BNC_ .189.83 


3608 Ethernet 8 pod hub I0BT . 

.298.85 

3812 Ethernet 12+2 port hub 10BT 

PC600WS ARCNET coax_ 

ARCNET 8 pod ectrve hub coax... 

TokonCard EMe 18/4.. ...... 

548 95 

_ 118X3 

.229X1 

.221X7 

A 


I IMULSH llMtU) 


TCS143 Ethernet 10BT. 

71.90 

TCS143 Ethernet 10BT 6pk. 

. ...399.94 


TC6242 ARCNET B-bll coax_ 

TC6245 ARCNET coax_ 

TC5055 Ethernet 8 port hub 10BT . 

TC Tropic Token Rmg 18/4 _ 


TERMINALS 


Link MC5 amber/greerWvtHte... 
Link MC80 14’color_ 


Wyse 55 amber/greervWhrte.... 
Wyse 60 amber/green/white ... 
Wyse 160 amber/green/white .. 


773.65 
. 419.60 
.223XI 
279.80 


Xircom 


PE310BC pocket Ethernet coax__ 317.28 

PE310B2 pocket Ethernet coax.... 277.51 

PE310BT pocket Ethernet 10OT__ .27791 

PT316CTP pocket Token Ring III. 478X3 

PPX03 Parallel port muUptaxor. 77X0 

PS-CE2 PCMCIA Token Ring_ 409.84 


s&mm~ 


mm 


Jumbo 350 internal_ 117.15 

Jumbo 700 Internal. ...„._.. 199 88 

Jumbo 1400 Internal..._ ____.__230.2l 

Trakker 350 parallel port.. 239.21 

Trakker 700 parnlloi port.. 337.47 

T1000 800MB Travan 162.34 

PowerTape 1 1GB SCSI internal_ 839.57 

PowerTape 2.4GB SCSI wftemal. 937.99 

PowerTape 2.4GB SCSI exlemal. 1077X9 


Iomega 


Zfp drive 100MB parallel interlace 199.00 

Zip drive 10OMB SCSI xitedace ._____ 199.00 

Zip daks 100MB. 3pk_ 49 95 

Drtto 420MB tape drrve Internal.. 99.00 

Cktto Easy 800MB Travan tape drive external 149 95 
Ditto Easy 800MB Travan tope dnv« Internal 149.96 

MICROSOLUTIONS 

Backpack 3.5* 1 44MB floppy paraM. 148X2 

Backpack 8O0MB Travan parallel-. 298.12 

Backpack 250MB tape backup parallel . 269X5 


ITTJj I J- T Y71 ! l' l 

C -r"* m. am ar^ry 

vfffivsn 

Tape'Stor 250MB internal___ 118.28 

Tape'Stor 420MB Intemal_ 139.38 

Tape'Stor 420MB parallel_ 399.48 

Tape'Stor 800MB Travan internal. . 198.88 

Tape'Stor 800MB Tiavan pmnfkH . ,319.8ft 

Tape'Stor 850MB Intemal__ 219.87 

Tape' Stor 650MB parallol . 365.25 

Tape'Stor 4GB intemal IDE- 839.78 


DIGITIZERS ft SCANNERS 


i Mountain 


M SyQuest 

EZ135 135MB internal IDE mtedaoe- 198.99 

EZ136 135MB exlemal SCSI interlace.— .239.48 

EZ135 135MB cartridge_ 19X7 


MULTIMEDIA AND CD-ROM 


MuXimodwi Homo CD 4x kit mtomal... 448X9 

Blaster CD 4x kit..... 213X9 

Sound Blaster Value CO 4x kit... 298X9 

Sound Blaster Performance CD 4x lot . 428.99 

Phone Blaster 14 4K intemal w/softwere. 198.99 

Modem Blaster U.4K.. 49-99 

Modem Blaster 28.8K_ 199.79 

Sound Blaster 16 value edition (IDE).. -86X9 

Sound Blaster 16 SCSI-2___ 178 99 

Sound Blaster AWE32... . 298X9 

Sound Blaster AWE32 (IDE) ____ 196.99 

Wave Blaster II GamePak.. 194X0 


Advent PP570 speakers 36W__ 

Advent PP622 spkrs/wtowoofot . 

Diamond 4000 Quad CO kit intemal 

Jonean JPS35 speakers 5W.... 

Jensen JPS45 speakers 10W _ 

Logrtech SoundMan Wave ... 

Microsolubons 4X CO paralet 
Microsolutxjns 4X CD paratol w/sound .... 

NEC BXi_____ 

NEC 6Xa__ 


547.66 

575.02 


Pioneer DRM624X 6 disc 4X changer. .. 

Plextor 4plex quad exlemal___ .599X5 

Plextor 4ptex quad inlamal____ 417 98 

Plextor 6X internal ____ .498.87 

Sigma Designs ReulMagtc Ute . . 258X9 

Sigma Designs RealMagic MPEG. 366.66 

Sigma Designs ReatMagic CO Kit.. 636.44 

Sony 4X intemal w/IDE mtedaoe. 229X3 

Sony 4X internal w/SCSI-2 interface. 315.62 

Teac SuperOuad 4X mtemal..... 189.16 

Toshiba 3601 SCSI 4X intemal_ 309.86 

Turtle Beach Monte Carlo. 84.71 

Turtle Beach Tropaz_ 180.67 

Turtle Beach Monterey_ 316.94 


DIGITIZERS A SCANNERS 


'=^CatComp 

DB III 12X12 4 button. 299X7 

DB III 12X12 16 button . 299X7 

DB III 12X12 pressure pen _ 399X7 

Drawing Slate II 12X12 4 button cordless. .228 96 


EPSON 

300GS personal document scanner. 

. 499.31 

ES-1000C. 

789.44 

ES-1200-ProPC.... 

.1199.65 

¥/>/!% HEWLETT 
WirA PACKARD 

ScanJet 3P. 

. 319X7 

ScanJet 3P document looder . 

ScanJet 3C W/1SA interface_ 

ScanJet 3C document feeder.... 

209.49 
936 65 
. 468.50 

MICROTEK 

Scanmaker MG grayscale ............. 

Scanmaker II ookir_____ 

. 249.29 

. 396.65 

Scanmaker MSP color.._ 

. 496.32 

Scanmaker HHR color... 

. 749 96 

ScanMaker III color ______ 

...2409.96 

Scanmakor 35T slido scanner. . 

698 59 



SurmagrapNcs 

Stjinmasketeb III 12 X 12 16 budnn ...... 

.24X13 

Summasketch III 18 X 12 4 button __ 468.33 

■rmriTT^i 

Mag InnovMuon DX15F..... 

...379.66 

Mag Innovisaon DX17F. 

...689 78 

Mag Innovtaion MXP17F .„... . 

...878.67 

Mag Innovisjon MX21F. 

1688 47 

Magna vox CM2089 14* .28. 

.. .237.58 

Magna vox CM2099 14* .28 Nl_ 

...248X7 

Magna vox CM2015 15' 1024.. 

. ...322.79 

Magna vox CM4015 15' 1280.-_ 

...378.84 

Magnavux CM4017 ir .31.. .. 

.609X8 

Magna vox CM4018 17* .28_ 

...874X7 

Magnavox 20CM64 20' . 

1087.09 

NEC XVI4 14* . 

. 311.63 

NEC XVI5 15*. 

NFC XVI7 17* 

.433.03 
. . 789.43 

NECXE15 15*. 

. 575.77 

NEC XE17 IT 

996 26 

NEC XE21 21* . 

. 1779.24 

NFC XPI5 15* . 

597 19 


NEC XP21 21*.. 

.2169.43 

Samsung ISGLi 15' 

409 74 

Samsung 17GLi 17*. 

. ..737.71 


9%A AO 

Sony CPD-1425 14* . 

...318X3 

Sony 16SF is* 

.489.27 

Sony17SF1 17\.. 

.879.48 

Sony 20SE1 20*. 

1929.2ft 

ViewSonic 15GS 15" . 


ViewSonic 17GS 17*. 

... 757.84 

V.ewCUinK- ?1PR21‘ 

1693.70 


j^^^mrrrrk ehseMBBI 


ADS VGA to TV EMe intemal. 134 .89 

ADS VGA to TV EMe external -- 196 83 

ATI Graphics Xpresaion t$A 2MB... 198.36 

ATI Graphics Xpresaion VLB 2MB.. 189.36 

ATI Graphics Xpresaion PCI 2M8...—,...„. 189.36 

ATI Graphics Pro Turbo ISA 2MB_ 319 97 

ATI Graphics Pro Turbo VLB 2MB__ 319X7 

ATI Graphics Pro Turbo PCI 2MB_ 319.97 

ATI Graphics Pro Turbo PC I 4M8___ 449.68 

Diamond SpeedStar Pro ISA 1MB... 95.69 

Diamond SpeedStar 64 ISA 2MB --- 199.00 

Diamond SpeedStar 64 ISA 1 MB_ 153.55 

Diamond Stealth Video VLB 2MB. 239X1 

Diamond Stealth Video PCI 2MB .... 237.89 

Intel Smart Video Recorder Pro.-. 398.98 


If You Find a Better 
Price, Call CDW 
Before You Buy 
(800) 959-4CDW 


NASDAQ 


No surcharge for credit cards 


BUY WITH CONFIDENCE 
CDW® IS A NASDAQ 
TRADED COMPANY 

TICKER SYMBOL COWC 

0 4 8 rated &A1 
Duns 10-762-7953 


CDW TELEPHONE 
HOURS 

Sates 7:00 -9:00 COT MorvFrf. 

9X0*00 COT Sat 
Tech Support for Customer s 
8X0-700 COT MorvFrf. 
9X06:00 COT Sat 


MOST ORDERS 
SHIP THE 
SAME DAY 


CDW Computer Centers. Inc. • 1020 E. Lake Cook Road • Buffalo Grove. IL 60089 


Byte 11/95 






























































































































































































































































COMPUTER DISCOUNT WAREHOUSE 


m 


HEWLETT 

PACKARD 



HP DeskJet 600 
True 600 dpi 
inkjet printer 

Crisp monochrome output at '** 1 ^ 

up to 600 x 600 dpi ✓ 1 ppm Jr - - 

print Bpeed at 600 x 600 dpi. 

t ppm fU 300 x 300 dpi HP PCL 3 emulation, include* 
TrueType fonts for Windows* r' Pn per handlins: up to 100 
sheets of letter or legal paper or 20 envelope* V Prittt* on 
plain or Blossy papers, transparency film, cards, lahels and 
more ✓ Parallel interface, ECP and Bi-TfrjoicB com pliant 
f 3 year warranty H-P-C2L84A 


$299.48 


WHY SETTLE 
FOR LESS? 

CDW 

SERVICES YOU 
BETTER 



FREE Lotus SmartSuite 
on CD* A $399 value! 


IBM 0 ThinkPad 0 701C 

* if ltotelDX2- ROMHk CPU 
*f 4MB RAM, 20MB mu* r' 10.4“ active 
matrix oulor display if Locul bile viritra 
with 1MB RAM f PCMCIA slots: 2) Type 
II or 11 Type III ✓ Built-in 14.4K hpa 
fax/mudem with voice und telephony 
if Full-size. fUi-k^y. expandable 
“Butterfly*'’ key hoard if Keyboard- 
intesreted Tr&ckPnint HI® pointing 
device / Super NiCD battery if 3 year warranty 
/ Lightweight and compact: 4.S Iba, 9.7* X 7.0* X 1,7 H 

360MB hard drive. *2199.00 GDW 517&B 

540MB hard drive.... $2399.00 CDW 517S9 

*Offfp fulfilled riiiTtrfy by HIM rict mnit-in rttKptm i 
mt pure June* hrftwn SflfSS and tStm/MA, 




CDW CARRIES OVER 20,000 PRODUCTS. IF YOU DON'T SEE IT, CALL! 


TOSHIBA 


T2110CS DX4/75 330MB pas Cotor ........ ,,.1099.80 

maocs DX4.75 BflOMB pee cotor. 2*44.30 

T213D0T Dj<4/7& 5GQMti act mGt,... 3036,S9 

T?150CD5 0X4/75 500MB pas oclcr CD.. . .2966.1 6 

40DCS S/75 772MB pea color. 3547 91 

4O0C&T 575 7726 ttt CQtof CD. 4366.3 1 

410C5 5/75 772MB pas enter CD . CALL] 

410CDT &7S 772MB act ootor CD. 

Ftortega 610CT 5/90 7F0MB coto* .... 4336=05 

TednSVr- - 


AST 


Em 


AScenda 91GN 4/ 75 S10MB pas cclcr. 3526.67 

Ascends 9ION 4/75 510MB apt color. 3169.61 

Aseentte 910N 4/75 700MB net color . 33 w.oo 

Ascenha 950N 5/7fi SOOMB pas cclcr. 3346,61 

Aspen tin 95QN 5/7& 600MB pas color.. 3836.49 

AMSrtba &5QN 5/7S 1,2GB pas tutor. 4D6S.11 

Ascantu &MN 5/75 ScSOMB act oclcr. 4719.13 

Aecantte 95GN 5/75 1 J2GB art cclnr . . 5163.24 

Advanittoer Adventunr dwktnps 
Advantage’ SI4 5/1001 .2GB 16MB CD . .. 251976 

Advantage! 61B 5*133 1.6GB 16MB CD. 3079.60 

Brave MS dwktqpe 

5*75 BMB, 650MB WIN 95. 

5/73 8MB. 850MB CD WIN 65.. 

5/7S 16MB, 1 2GB WIN B5. 

5/100 RM6. 650MB WIN 95 . 

5/100 3MB, 050MB CD WIN 95... CAU-1 

5/100 16 Mb, 1.2GB WrN 95. 

5/120 16MB, 1 2GB WIN 65. 

5/120 16MB, 1.2GB CD Witt 06,. 

&133 16MB, 1:2GB WIN 95. 

Bravo MS-T mlnUower* 

S/7S BMB. ttSUMB WIN 95... 

V75 0MB, 650MB CO WIN 95. 

5/75 16M&, 1.2GB WIN 03__ 

S/IDO aMB.BSDMt) WIN 95 

5/100 6MB, 850MB. CD WIN 95. 

5/100 IGMfi, 1.2GB WIN 66___ 

5/120 16MB, 1.2GB WIN 95. 

S/120 10MB. 1.2GB CD WINDS . 

S/133 T6MB, 1.2GB WIN 95 . 


.CALL 
. .CALL 
CALL 

...Call 

call 

...CAUL 

...CALL 

...CALL 

..CALL 

CALI. 

=881 


tSJEIQUBU Station 909 

multimedia mini-lowers 

B10 5/75 8MB, 050MB CD WIN 05. 1749.00 

915 5/100 0MB, S50MB CO WIN &5. 1999.00 

r,. v i.'.-'l i; D WIN as...... 2190 00 

yna 5/1 or: 1 h ’,111 • .•- t cd WiN 90 . 24M.OO 

940 S/133 16MB, 1.2 GB CD WIN 95,.. 3999,00 

^= r i 

TDinkPad portefcte* 

360CE DX2/60 340MB act cplpr. 300000 

360CE DX2/50 540MB act Color... 3449.00 

70ICS DX4..7& 540M8 pea color.. 3449-00 

70 ICS DX4/75 350MB pea color. 3^49 09 

791C DX 

701C DX2.'S0 S40MB ad cokx. 2399.00 

701C DX4/75 300MB aptcolcr. ..3899.00 

701C DX4.75 540MB adlCtotor. 3999.011 

7S5CSE DX4/100 310MB pas color.. 3499.00 

755C$e DX4/100 540MB pOS r;Olor . 3*49.00 

755CE DX4/100 &40MB ad cotof... 4649.00 

75SCE DX4/1D0 010MB ad cw. 5099,00 

755CD DOWIQQ 540MB SCT COlOr CD. 4749.00 

7SSCD DX4/tOO 810MB act color CD. ^6l4fl.0d 

755CX (SAJI 5^5 540MB set Wlor. 

755CX 5/75 540MB ad cOkK. -■j® 4a -99 

7S5CX 5,75 010MB ad color... 5249 . 0(3 

755CV 4/190 540MB ad OOlllf.. ,..5249.00 

755CDV 4/1W 810MB act Mlor CD... 83*9,OG 

PC300 Series desktops 

FC30O 5/75 0MB. 540MB... 1622 ® 

PC3® S/BO ISMMSOMB. 

PG3SO S75 5M0, fe49MB.1 679,00 

PC350 5/75 1SM&, 050MB .. 213SJM 

PC3&0 S/BO 16MB, 0SOMB.... 2312.OO 

PC7W5W10MB, 540M&... 2553.00 

PC750 5/90 1EIMB 540MB GD. . $157.00 

PC7D0 5/'l£0 16M&. 1G8... 3069.00 

PC750 5/133 1 (VMS, 1GB. 3346.00 

NEC 

VOW* V 4/50 4MB. 250MB dual Cfr .. >499.00 

Versa V 4/50 4MB, 340MB dual c k . .....1619.00 

Versa V 4/50 4MB. 250MB ad dr........ ,, 1619 00 

Versa V 4/50 4MB. 340MB afl dr ... I6&9.0D 

Versa 2OO0D 475 4MB, 330MB dual dr. 1099 .57 

Versa 2000C 4,75 4M&. 350MB dd dr. ... 2244.70 

Versa 2O00C Af7S SMB. 350MB ad df. 2s489.73 

Versa BO0OC Arts bMB. 540MB ad dr. 2S7B-B2 

V*r» 4000D 5/75 &40MB dual i*r CD ......... .3799 J» 

Versa 4000TC 57& 720MB act cotar .3999.00 

Versa 4O00TC 5/90 72QME act color CD .. 4049.00 

Verse 4DD0HC 5^0 810MB hi-teS cif.. 4799.00 


^^^KsnnuEzno 

^ Texas Insikumfntts 

Etoanaa *30 DX47S 340MB dual cotor. 179B.7H 

Eslanaa *50T 0X4,7$ 340MB act color. 2399,67 

iidatisa 550 575 524MB dual color. ,. 2490.77 

Exlanaa ES&CD 3/75 S24MB dual dr CD. 299g-.B0 

Etoanaa 550CD 5f7$ 524AU3 dual dr CD .. ,2999.88 

Entonaa 550CDT 5.75524MB act clrCO. 3S9B.90 

TM4000M DX4/7S 4SSMBduaJ eptef . ....24N9-7B 

tM4WX?M DX475 524MB ACt COlCtr ... .. J703-T3 

TM40QOM DX4/100 524MB 10.4“aCl cA . 3254.79 

TMSOOO S/7S 624MB dual mlor.. 3599 61 

rniSOW 5/75 010MB actCOlOf... 4530.22 

TMSOOO 5/60 1.2GB act cotor. ST07.9S 


DOT MATRIX A LASEH PRINTERS 


164 Turbo... 

ML320. 

ML321. 

ML3S0. 

ML396. 

ML305C. 

MLS 20. 

ML52t. 

ML590. 

ML5&1 . 


OKIDATA 

. 225.07 Facemark34i0 

. 314.33 01400E. 

. 407.40 OL4TOE . 

. 221.04 OL410&FS .. 

.M7.63 OL810. 

...1061.43 OL01OE. 

. 375.77 OL53OPfaa... 

.. .499.65 OL1200 . 

. 437-54 OKI JET 2010 ._. 

. S 92.12 

Canon 


mn 

1070J1 

. .367.77 


BJ3fl mono .. 

.... 269.66 

BJC70 cater..... 

BJ20Gex . 

....366-6lr 

....... •_ 

BJC210 .... 

BJG30. . .. 

... CALLI 

. 391.06 

BJCfiOOa cotor. 

.... 479.24 

BJC810.... 

__ 649,00 

EUC4OD0 720dpi 4 ttotef... 

. Z .ZZ. .340.70 

0LIC41TO. .. 

___ 379.00 


EPSON 


AP32W_ 167^2 DFX3000 . 2SS9.&9 

LX300.. ,,,„.„„TT4.a2 Stylus 3 Q0. 163.16 

FX07O__ 303 95 Stylus 1000. 479-34 

FX1170. 405.23 Stylus Cotor. 529.53 

Lai07D4 . 409.64 Stylus Ctolnr II 449.00 

L OS70. 440.43 StVtoS Pro . 790.00 

LQ1170. 889.85 AcbnnUlWf 11 00.3*3.62 

1X30550. 965.00 A ctronl-aaar 1*00.495-53 

DFX5D00 Plus ..1520J9 

LEXMARK LASER PRINTERS 

WinWriter ISOcIhermal Inkjel. 349.84 

WinWrlterCOO laBar...,..-^. 

VtitooWnlor 300 (4007 5E 5PPM1 

4038 10 Plus lOppm. 

OfKra Ft l^pm .... 

Qplra Rx 1 tip pm 
ExacJel lie___ 


..644.87 
1213.36 
.. 1444,46 
1968,33 


S400 Laser....■><„,, . . 

KX-SP100 ptotlterflaxAtopier., 




. / Texas 
Instruments 


mi 


OttrceJal Inkjet tax/copiar/panter.. 

DeskJot 320 porto&to. 

DHUKIDO.. 

DBBkJel660C___ 

DeekJal 050C... 

DertJd 1600C. 

LaserJd 5P. 

LaserJal 3L..... 

Lasecjai 4 Plua... 

LM*J« 4Si. 

LaserJal 4V ... 

LaserJal Ct40r—. . . 


, ,1369.07 

. 899.77 

. 529.33 


LatMlWdter XL WIN... 
LitheIWnter XL Plus V 


COSTAR 


Mq^or 

270MB Fast-ATA . 129.74 540MB FaebATA.. 1 77.67 

425MB FssbATA.. 1 35.» B50MB Fasl ATA. .207.09 

MKROPOLE 

4221 2GB SCSI-2 -- .W.16 

1936 3GB SCSI-2. 909.25 

3243 4.3GB SCSI-2. 1313-90 

CONKER 

425MB IDE.—_ 152 25 B5QMB FtWt-ATA 233 77 

549MB IDE. 209.40 1J37GB Pasl-ATA 799,» 

AN Cwvw dNww nared tncfudB cwtpjaro t/mtaikthn 


<5$ Seagate 


U'HMIi I ar.'-A I A .148 J9 1GB faal-ATA2. 205,73 

S4EMB Faal-ATA .. 172J2 1 GB Feat SCSI-2 
355MB Faat-ATA2 203-97 

WESTERN DIGrTAL 

Cawar 54CMB E1DE. .167.02 Cavtw 12GB SDE ..,*153fl 
Cfivtor 053MS E1DE..2S9.10 


Accutogic SIDE-3+ w/on-board BIDS_ 4B.90 

AooutofllC SIDE-4+ vr/pnr, 2*Ot, PS« 1 *.. 3S.06 

Af: : l >r IVI I ID: . • LSV SMrUll. 09 78 

Acoitoglc iSAHtort $CSI-2. 126 ,B 2 

Adaptec 1542CP SCSI MastBr Kit. 259 73 

Adaptec AVAT50S SCBI-2 CD Kit . 54.96 

Adaploc AVA2825 VLB SCSI-2/EtDe . 166.07 

A I. ■ '••• ■ Vi flSCa-^... 249.03 

Promise 2300+ E IDE VLB. 59.97 


■ 1.1.1.14m*.lt1U! I t*A J [■! 11-M 

itobotics 

SPORTSTER MODEMS 

14.4K htemaJ . 94.01 

14 4K axtomalwfl'ax. 1114J0 

VI 14 4K Internal w/fa* X 'mice. 113-59 

Vi 1 * 4K BxlemBl w/Tax & voice. 133.75 

V.34 20.0K internal <79.55 

V 34 afi.eK «xtamfel Wtaix....... ,1«.9* 

VI 20.0K internal w/tfls A voice. 206 70 

VI 25.0K BKlemal w/Tax. & voice.. 225-33 

Vi DBVD V.34 tolamal w/fax 4 vora.. Z7E.H2 


V.34 IntemiU wAvx ___ .W7,W 

V.34 asternal w/fax__ .4*2.32 

0 Hayes 

ACCUHA 144 Internal Hlfax,. 91-67 

ACCUHA 144 external w./tax. 111.18 

ACCURA 288 V.34 Internal w/fax. <63-78 

AGCURA 288 V.34 external wAhk... 218 0& 

OPTIMA 144 external w/la«.. 374.30 

fir-ir/A i-. luiriketwflax... 312.S9 

OPTIMA 2BB V.34 mtemat w.lax.. 365.14 

OPTIMA 295 V.34 ettlemal wfflax_... ,419.44 

=H^f*tACnCAl 
L PEtJAWiEtMLS 

14.4 Internal wflex _ _ ,73.66 

14.4 Mini Towerw/lax. ,. 59.76 

V 34 20 § MW Towef w.,1ax. 199.68 

Practical Pra SbfIw...^.^.....^. .CALU 

BOCA 

Multimedia Votes Modem 144 internal. 99.55 

Online Express 14.4 internal nt/tox... 56.35 

Online Express 14.4 eirtemenv/tax... 79.78 

v.34 26.0 Internal w/lax___ TM-00 

V.34 26.5 asctemal w/Tax. 266,30 

MICROCOM 

DeakpcrlB ES 14.4. 

Deekporle Feet ES V.34 28.8... 176.94 

Eieskpcita P«il £F V.34 38-B. 239.99 

ZOOM 

V.34 FaxModam artemal:^_...„. w .^^..,..1<2^9 

V.34 FaxModam external. 1M.9? 

Voice FaxModam VFP 14.4VH inlWAal __ 94.3* 

Voice faxModem vfx 14,4V external 148.39 

14.4 V. 321X9, w,la* rntemal __ .76.74 

14.4 V.32bis wAax external .. ,115.16 




American Power Cotivansioo 


Been UPS Pra 2BQ Plug and P 


.173418 


Bad! UPS Pro 429 Plug end Ploy 

eta* UPS pro 650 Plug end Play. 294.99 

SmariUPS 70O.._. 377.06 

SmarlGPS 1000,___-... _,-..61&.84 

SmadUPS 1*00. . .. 046 78 

SmariUPS 2200. 1109.59 


SurgeArreat Network . 
SutgoAmrat Pio. 


Tripp Lite 


BC PERS 420,., 
BC PPO 550. ... 
BC PEPS 500... 
BCPPIO 075 ... 
BC PRO 050. 


.1767 74 


...64.9? 

. .136.91 
. 186.1 fi 

.,173.00 

231,43 


SMART UPS SERIES NEW 


SMART 280 LAN,,, 
SMART 450 LAN . , 
SMART G75 LAN..., 
SMART 860 LAN,.. 
SMART 105D LAN, 
SMART 14011 LAN 
Iflobar 4 OUTLET., 
iMbftl- 6 OUTLET ... 


,.. 2 taja 

,,,273.94 

,,.313,69 

.,.369,74 


PCMCIA CAROS 


3ComEtherllnk IUBcombe.. .. .. 213.58 

Adaptec APA14S0 SCSI-2. -.177.42 

Hay** EZJftd: 14 4w.r«x.. TW.T& 

Hayes. EZJarA V.34 wAax. *f*J7 

IBM Token Ping 16/4. 338.S7 

Unisys EChemet oon*0 -- „.„-139.40 

Magahertz 1 *. 4K dBta/lax... _1*7.16 

MegaNeitz XJac* 14.4 dBtafltui. 1M 59 

Megsinerti Kjdcx Gote 14.4 datafttN .. 174.70 

MBgabertz V.04 Xjacfc dBiadex. 299.7B 

Nee/ Med« Bus Toaster SCSI-2 host. 197.9(2 


New Madia MutllmBcta Ctxnbo..^.^_ 
&mpteTech 14.4Kmodem ► vote*,,. 
Simple Tech Ethernet 10BT adapter, 

Sxnpte Tach SCSI adapter.. 

Smiple Tech 130MB h«wd drtv*. 

Snip la Tech 170MB hard drive , 

SMC Elite Ethernet TOBT.. 


14913 
,129.16 
,. t4*.5> 


Turtle Beach Audm Advantaga ,.„„119.96 
USA Snnrtal&r 1* 4K_ 177.76 

USH Sdortsicr V.34... 

. 319.40 

Xjraom Ethamttl 

Xirnm Frhnrrtirt onn/bn . 

-. 14648 

_ 188.40 

Xudmii ethamal i modem 1O0T. 

.. 357.86 

416.67 

Xircom Token Rito t6/4. 

.. ,499.64 

^Mi i iii i1111 

TTO^H 


ii itai >_. v ri i_i*i ivc uncji jv--- 

Intel OverDrive DX2/66.. 

ZZZZwtiTo 

Intel OverDrive DX4/7S. 

Intel OverDrive DX4/100. 

Intel OverCWve PanNum 

Iruol OverDrrve Pent/uni B3MH2 . 

__ h 16A7» 

.. J7B.13 

. 279.13 

— 1 1 1 1 j 

rrrwH 

S'^p/e 


AST ASMnlia 310tJ 4M0„... 

. _„„CA1U 

AST PqwvEjWC 4^3SL 4Mfi. 

AST PowfiTtxec 4m$L ISMB,^, 
HP LasarJel 4L 1MB. i 

_ CALL! 

.. ...CALL! 

_ _ _ i i 

HP LasarJBl 4P 4MB . 

C*11 1 

HP LaSBrJBt 4 4MB,,....... 

.... CALLI 

HP L USor Jot 4 BMB... 

....CALLI 

IBM ThmVPad 5Q04MB. 

IBM ThmkPad 500 0MB. 

IBM ThinkPad 75S 4MB_,_^... 

,„.„„_.„.CALLI 

... CALL! 

.. . . CALL! 

IBM ThinkPad 755 0MB. 

Toshiba 1900-4800 4MB . 

... .CALL! 

. CALLI 


TMhltte 1900-4600 8MB . CALL! 

To*hit» 1900-4600 10MB . CALLr 

Toshiba 47<TO.'46W> 32M0. CALL! 

NEC Versa 4MB... „.„.CALLt 

NEC Versa 6MB_ ^^,-CALU 


FREE TECHNICAL SUPPORT 
FOR CDW : CUSTOMERS. 


CDW 0 Sells for Less and Services You Better! 

(800) 959-4CDW 

FAX ( 708 ) 465-6800 


CALL FOR FREE 
CDW® CATALOG 


d Sftb CDW 1 CcmpulBF Centers, Inc. BYTE 1306 


Visit CDW on the Internet! http://www.cdw.com/ 

Circle 128 on Inquiry Card. 


COMPUTER DISCOUNT WAREHOUSE 


































































































































































































































We Carry 

ALPS 

BASF brother. 
Canon 

CEnTRDIUCS 

# citizen' cansan 

CREATIVE LABS INC. 
CURTIS Dataproducts 
SBBUOBD Dyson 

EPSON- EXABYTE 

FACIT Eg FUJITSU 


6MHAM MAGNETICS 

JSS3COW 

ca IBM 

[•~M=G& C^tCOSRd 
3M M. TALLY 
maxelL MICROSOFT 
IMatsJuua NEC 

OCLI OKIDATA 
Olivetti OLYMPIA 

OTC PACIFIC DATA 


ii Polaroid QMS 

Quma KOtBOBT 

<& Seagate 

SFTKOSHA corona 

sony xtor 
SYQUEST ®TDK 
TEAC. BtUlfBIWtl 

TOSHIBA 

TRIPPLITE_ 

\ferbaiim vs/xu* 

and many more 
OEM supplies! 


ALL LOGOS ARE THE 
PROPERTY OF THEIR 
RESPECTIVE COMPANIES 


HIGH-CLIP 
PREFORMATTED 
MF2HD 3.5" HD 
1.44MB DISKS 
10 PER BOX...S3.70 


LOWEST PRICES 


Prices in US $ from America’s Leading Exporter 


DISKETTES (io per box) 


RICOH 


DESCRIPTION 

m 

BASF 

MAXELL SONY 

TONER 

6000 + . 


574" DS/DD 

3.15 

3.15 

3.35 

3.00 

TONER 

80 PLUS . 


574" DS/HD 

4.15 

3.75 

4.45 

4.25 

TONER 

150 PLUS .... 


372" DS/DD 

4.00 

4.00 

4.45 

3.75 

OPC KIT 

80. 


372" DS/HD 

4.40 

4.40 

4.40 

4.40 

OPC KIT 

81 . 







OPC KIT 

150. 



BULK DISKS 


KYOCERA 


DESCRIPTION 

FORMAT 

OEM GRADE 


574" DS/DD 

0.17 

0.19 

TONER . 

574" DS/HD 

0.22 

0.24 

DEVELOPER . 


372" DS/DD 

0.24 

0.26 

DRUM. 


372" DS/HD 

0.28 

0.29 

FUSER . 



DATA CARTRIDGES 


DESCRIPTION 

m 

MAXELL 

SONY 

DC-2120 

8.90 

8.20 

8.50 

DC-6150 

9.50 

9.30 

9.30 

DC-6250 

12.50 

12.30 

12.30 

DC-6525 

16.50 

16.30 

16.30 


STREAMER CASSETTES 

MAXELL TEAC 

CS-600 HD 11.95 I 60 MB I CT-600H 14.75 
CS-600 XD 12.95 150 MB CT-600N 19.75 

CS-600 SX 19.95 I 600 MB I CT-600F 30.75 


4 MM & 8 MM CARTRIDGES 


DESCRIPTION 

IDK 

SONY 

EXABYTE 

4MM 60 

Meter 

4.95 

5.95 

8.25 

4MM 90 

Meter 

5.35 

7.35 

9.95 

8MM 112 Meter 

5.25 

6.75 

8.95 


OPTICAL DISKS 

DESCRIPTION MAXELL 2M S QtH 

3.5" 512/128 MB 17.95 18.95 14.95 

3.5" 512/230 MB 27.95 27.95 25.95 
5.25" 600/650 MB 54.95 55.95 52.95 

5.25" 1.2/1.3 GB 65.95 66.95 63.95 


HEWLETT PACKARD 


INK JETS 

HP51604A 

HP51625A 

HP51626A 

HP51629A 

HP51649A 


TRANSPARENCY/PAPER 


. 8.50 HP51630Z 
.22.50 HP51630S . 
.20.50 HPC3835A 
.21.50 HP92281K . 
.23.50 HP17703T . 


15.75 

45.75 

37.75 

52.75 

35.75 


DIGITAL 


LN03X-AC TONER KIT .36.75 

LN03X-AD OPC KIT.124.00 

TK-50 TAPE CARTRIDGE.21.95 

TK-70 TAPE CARTRIDGE .26.95 

TK-85 TAPE CARTRIDGE .34.95 

RA60-P DISK PACK. 450.00 

Dec Ribbons & other supplies 
Please call for the lowest prices. 


IOMEGA (Bernoulli Cart) 

574- GOLD 20 MB .63.95 

574" GOLD 44 MB .103.95 

574" GOLD 90 MB .74.95 

574" GOLD 150 MB ..79.95 


SYQUEST (Removable Disk Carl) 

44 MB .56.95 

88 MB .56.95 

105 MB .56.95 

270 MB .55.95 


CANON 


BC-01 INK CARTRIDGE ....17.95 
BC-02 INK CARTRIDGE ....18.95 
BJI-481 INK CARTRIDGE ....11.95 
BJI-642 INK CARTRIDGE ....14.95 

BJI-801 INK CARTRIDGE .8.95 

EPS/SX TONER HP 92295A .. 55.95 
EPLfllP TONER HP 92275A .. 62.95 


LASER TONERS RIBBONS 
HPC3900A ...123.95 HP92151H ... 4.25 
HPC3903A ...67.95 HP92155A ...11.75 
HP92291A ..106.95 HP92155L .. 13.95 
HP92295A ...61.95 HP92156S ... 8.45 
HP92298A ...92.95 HP92154B . 109.00 
We carry a complete line of HP Products. 
Please call for the lowest prices. 


TEKTRONIX (Phaser III supplies) 

016-1123-00 COLOR STIX BLACK .... 130.00 

016-1124-00 COLOR STIX CYAN . 75.00 

016-1125-00 COLOR STIX MAGENTA .. 75.00 
016-1128-00 COLOR STIX YELLOW .... 75.00 

016-1144-00 CLEANING KIT . 30.50 

016-1103-00 TRANSPARENCY SHEETS 125.00 
016-1219-00 TRANSPARENCY FILM .. 125.00 

(CALL FOR OTHER TEKTRONIX ITEMS) 


PANASONIC 

KX-P115 RIBBON .6.99 

KX-P155 RIBBON .6.99 

KX-P4450 TONER KIT. 28.69 

KX-P4450 DRUM KIT ..115.69 

(CALL FOR OTHER PANASONIC ITEMS) 


EPSON 


RIBBONS 


LASER 


7753 .... 


S050002 . 

. 117.95 

7754 .... 


S051005 . 

..149.95 

7762 .... 

. 5.B5 

S051009 . 

..192.95 

8750 .... 


SO51011 . 

..155.95 

8755 .... 


SO51023 . 

..108.95 

8762 .... 

. 5.85 

INK JETS 


8763 .... 

. 4.25 

S020002 . 

...18.95 

8764 .... 


S020025 . 

.... 9.50 

8766 .... 

17.75 

S020034 . 

...11.75 

8767 .... 

11.45 

S020036 . 

... 23.95 


COPIER TONERS 


CANON 



F41-2302-100 .... 



F41-4102-710 .... 


100.00 

F41-4214-700 .... 



CANON COLOR 



F41-6811-000 .... 



F41 -6821 -000 _ 



F41-6801-000 .... 



KQNICA 



946-181 . 



946-241 . 



947-376 . 


. 31.25 

MINOLTA 



8915-743 . 



8915-348 . 



8931-202 . 



MITA 



37037011 . 



37041011 . 



37042011 . 



RICOH 

887051 . 


5.75 

887132 . 



887143 . 



SHARP 



SF-730MTI . 



SF-830MTI . 



SF-980MTI . 



TOSHIBA 



T-220P . 



T-61P . 



T-68P . 



XEROX 



6R-229 . 



6R-244 . 



6R-257 . 



IBM 



RIBBONS 

LASER 


1040150 _8.20 

1348330 .. 

. 520.00 

1040282 ...45.30 

1348331 .. 

. 295.00 

1040440 ... 11.40 

1niAQQO 7 CA 

1348347 ., 

. 170.00 

qo nn 

1 UHuyou • • • • f .du 

1299095 ....1.80 

iJAWh» .. 

1380200 .. 

> • » OO.UvJ 

. 143.00 

1299790 _9.90 

1380520 .. 

.160.00 

1299845 ....3.90 

1669113 .. 

,..17.00 

1299933 ...13.80 

1669115 .. 

... 60.00 

1319308 ...11.30 

1669151 .. 

.. 60.00 

1337765 ....2.70 

70X7001 . 

.. 72.00 

1361195 _1.60 

70X7002 . 

.175.00 

1380999 ....3.40 

70X7003 . 

.. 17.00 

6295158 ...28.40 

70X7280 . 

.. 34.00 

6328829 _5.30 

70X7281 . 

. 124.00 

6845100 ...28.90 

70X7243 . 

. 363.00 

7034437 ...27.50 

70X7244 . 

. 276.00 

7034640 _5.60 

70X7285 . 

.. 85.00 

7819690 ... 12.80 

70X7286 . 

. 384.00 

MAXOPTIX 


OPTICAL DISKS 



800 MB WORM OC-800.... 

103.00 

650 MB POLY 512/1024 .. 

. 69.00 

650 MB GLASS 512/1024 .. 

109.00 

1 GB POLY 512/1024 .. 

. 93.00 

1 GB GLASS 512/1024 .. 

139.00 

1.2 GB POLY 512/1024 .. 

. 99.00 

1.2 GB GLASS 512/1024 .. 

139.00 

CLEANING KIT 



OC-800 DRIVE CLEANING KIT 

. 43.00 

MEDIA CLEANING KIT . 

. 28.00 

TAHITI CLEANING KIT . 

190.00 



STARTECH &tUt*national 

COMPUTER SUPPLIES 


TEL: 619-278-2600 
FAX: 619-278-2780 


5575 Magnatron Blvd., Suite G 
San Diego, CA 92111 USA 

Circle 295 on Inquiry Card (RESELLERS: 296). 


EXPORT SPECIALISTS 

TERMS : C.O.D., BANK DRAFT, 
WIRE TRANSFER OR L/C AT 
SIGHT. P.O.’S ACCEPTED FROM 
RECOGNIZED INSTITUTIONS ON 
NET 30 DAYS. PRICES ARE SUBJECT 
TO CHANGE WITHOUT NOTICE. WE 
CANNOT BE RESPONSIBLE FOR 
TYPOGRAPHICAL ERRORS. 






















































































































































^J E^CTflONi^OMPONETrS Your One Stop Component & Computer Source 

COMPUTER PRODUCTS 


Products highlighted in yellow offer 
special pricing for BYTE readers only! 
Take advantage of these outstanding 
values by mentioning VIP NB5 when 
you call today to place your order. 

I Jameco 486SLC2 66MHz 
Bare-bones System 

Includes motherboard, computer case and power 
supply. Monitor 


and keyboard not 
| included. 

• IBM 486SLC2- 
66 CPU 

• Supports 
optional 
80387SX-33 



math-coprocessor 

• Memory expandable to 16MB using (70ns) SIMMs 

• Seven 16-bit with two 32-bit (VESA local bus) 
slot extensions and one 8 -bit slot • AMI BIOS 

1121208 486SLC2 66 MHz.$279.95 


Jameco Motherboards 


■ Some motherboards also 
available without CPU. 
Call for details 

• Diagnostic and operating 
system software available 

• One-year warranty 



79214 

115941 80386SX 40MHz w/CPU.....$89.95 

117401 80386DX 40MHz w/CPU.129.95 

79214 80486SX 25MHz w/ CPU.179.95 

116118 80486SLC 66 MHz w/CPU.219.95 

95222 80486DX 33MHz w/ CPU.249.95 

95169* 80486DX w/O CPU.139.95 

119731 486DX2 66 MHz Motherboard. 329.95 

124652 Pentium 75MHz Motherboard.499.95 

| 124644 Pentium75/90/100MHzw/oCPU 299.95 

^Applicable w/ DX2-66/50 or DX33/40/50 


Dynamic RAM 


fM 

m 

DIPS 




Part No.Product No.Pins 

Description 

Price 

41620 4164-100 16 64KB x 1100ns 

41435 41256-60 1 6 256KB x 1 60ns 

41443 41256-80 16 256KB x 1 80ns 

41371 41256-100 16 256KB x 1100ns 
42243 511000P-7018 IMBxl 70ns 
42251 511000P-80 18 IMBxl 80ns 

TT39 

2.39 

2.19 
1.79 
6.29 

6.19 

SIMMs 

Part No.Product No. 

Description 

Price 


53701 94000S-70 
53719 94000S-80 4MB x 9 80ns 164.95 

41486 41256A9B-10 256KB x 9100ns 8.95 

41507 41256A9B-60 256KB x 9 60ns 14.49 

41515 41256A9B-70 256KB x 9 70ns 14.25 

41523 41256A9B-80 256KB x 9 80ns 13.75 

41769 42100QA9B-80 1MB x 9 80ns 44.95 


| IDE Hard Drives 

1 For laptops and standard cases 



119087 7120AI 120MB 3.5’.$129.95 

119095 ST9145A6120MB 2.5* for laptops 149.95 
123191 H2172-A2 172MB 2.5'for laptops 149.95 

115764 CFS42QA 426MB 3.5*. .189.95 

125701 CFS635A 635MB 3.5*.239.95 

118949 CFA850A 850MB 3.5*.279.95 

124978 CFS1275A 1.27GB3.5*.399.95 

| 67061 JE1066A 16-bit hard/floppy card ..29,95 


| Floppy Disk Drives 

• PC/XT/AT compatible - 

»P/N 120045 includes ; 

mounting kit & faceplate for use ' ^ 
in 5.25" floppy disk drive bays 1-13957 
I 120045 Sony 1.44 MB 3.5 $44.95 


118957 Panasonic 1.2 MB 5.25’.39.95 

118922 Panasonic 1.44 MB 3.5’.49.95 

119722 Toshiba 1.44 MB 3.5’..44.95 

| 74392 Teac 3.575.25’ Combo.129.95 


| Computer Power Supplies 

* Rts most popular desktop, mini 
vertical and vertical cases <•» 

* 8088/80286/80386 and . u l 

compatible || ^ k 

* One-year warranty 

•Built-in fan 19465 ** 

I 19465 150 Watt (8088)... $49.95 

67467 200 Watt (8088/80286). 59.95 

19545 200 Watt.69.95 

| 19529 200 Watt mini.49.95 

300 Watt.99.95 


Keyboard Blowout! 


Ul 111 1 ILbUJI UJJtEtl- 

wmm 


78297 

84-key keyboard . $19.95 

84-key keyboard. AT. use 114850. 59.95 

18-key keypad for 114868 only.29.95 

101-key AT compatible keyboard 19.95 
101-key PC/XT/AT/386/486 compat 19.95 
101-key w/ trackball. PC/XT/AT; PS2 59.95 

101-key foldable. PC/XT/AT; PS2.79.95 

101-key enhanced keyboard.69.95 

101-key w/ built-in phone headset 109.95 

101-key multimedia keyboard.99.95 

124-key programmable keyboard ...69.95 
130-key keyboard with calculator ..Tg.OS 


Jameco Heat 
Sink/Fans for 
80486/ 

Pentium CPUs! 



Keep your 80486 and Pentium cool! 

• High efficiency cooling fan design 

• Installation is easy! Just snap it in 

85497 486 CPU Heat Sink only... . $3.95 

67660 486 CPU Heat Sink w/fan . 8.95 

112379 486 CPU Heat Sink w/fan 

& heat pump . 49.95 

117348 Pentium 60/66 Heat Sink w/fan.14.95 

118092 Pentium 75/90/100 Heat Sink w/fan 14.95 


TS:': Fancard II 



• Can be installed into any PC slot 

• MTBF: 30,000 hours 

• Circulates air directly 

• CFM: 25 • One-year warranty 

79020 TSM Fancard II . $19.95 


Jameco PC Air Exhaust Fan 

• Connects to card 


slot (non 
electrically) 

The airduct can 
be extended and 
fan assembly 
reversed 



• 12VDC 20 CFM airflow 

• One-year warranty 

124492 PC air exhaust fan . ..$24.95 


28.8 bps 
Data/Fax 
Internal 
Modem 


• Data throughput up 
to 115.200 bps 
(data compression) 



28,800 bps (Data v.34) 

• 14,400 bps group III fax 

• V.42 / MNP 2-4 error control 

• 16550A UART 
compatible interface 

• Hayes compatible 

• FCC class B. part 68 certified 

• Weight: 2 lbs. 

• One-year warranty 

124476 Internal 28800 Fax/modem.$179.95 


acecad flce cat ll daffl 

• fnr 1 rpo tuilh ^ 



For use with 
PC/XT/AT and 
compatibles with 
MS DOS. MS 
Windows 3.x, Pen 
DOS or Pen Point 

• Includes 2-button, 
feather-light pen 

• MM1201 and Microsoft Mouse emulation 

• Compact 5* x 5’ active area 

• 2000 LPI resolution • Lift-up template overlay 

• Easy Auto-Driver installation utility 

• Includes WINTAB, ADI and MS Mouse Drivers 

• Can co-exist with a mouse in Windows 

• Size: 8 TV x 9.5*0 x 1’H 

• Weight: 1.0 lb. • One-year warranty 

120096 5* x 5* Digitizer tablet . $99.95 



• PC/XT/386/486 and 
compatible computers 

• Microsoft* Mouse 
compatible 

• One-year warranty 

• Weight: 1 lb. 

104441 3 Button serial mouse.$8.95 


TEAC. Combo 4X CD-ROM 
and 1.44MB Floppy Drive 


• 5.25" half¬ 
height 
internally 
mounted 
drive 

connects to 
CD-ROM 





and floppy drive interfaces 
MPC, Multisession Photo CDE, CD-DA. CD 
interactive, video CD. High Sierra and ISO 9660 
compatible 

150-600KB per second data transfer rate. 195ms 
average access time • One-year warranty 
Size: 5.871 1 x 8 "D x 1,1’H • Weight: 5 lbs 
124960 Combo CD-ROM & floppy drive ...$279.95 


9600 bps Fax Machine 

• Turns vour -— 


Turns your 
computer printer 
into an intelligent, 
plain paper fax 
machine 

1 Prints high-quality 
faxes and 


transmits/receives high quality, computer¬ 
generated documents and graphics 

• Maintains a floppy disk copy of all received faxes 

• Includes fax forwarding, junk fax screening and 
scheduled transmission • Weight: 5.5 lbs 

123131 9600bps fax machine . $49.95 


Gamestar Programmable. 
Game Controller 

1 Works w/ any IBM 
compatible with MS DOS 
or PC DOS 

1 Plugs Into keyboard port 
1 Emulates any keystroke 
from joystick 
■ Program and save 
created game templates 

• Variable rapid-fire feature 
> Includes configuration 

and game control 

• Size: 6.51 x 3.3*W 
•Weight: 1.1 lbs. 

• One-year warranty 



Game Control 


Configuration Control 
124505 Programmable game controller.$19.95 


I AMECO 

ELECTRONIC COMPONENTS 


ELECTRONIC COMPONENTS 
COMPUTER PRODUCTS 


© 1995 Jameco 11/95 


No Minimum Order! 
Call for Details 


1355 Shoreway Road 
Belmont, CA 94002-4100 
FAX: 1<800<237<6948 (Domestic) 
FAX: 415*592*2503 (International) 

New Hours: 6AM-6PM PST 


Call for your FREE catalog 



FedEx 


Mention 

V.I.P.#NB5 


Call 1*800»831M242 to order today! 


MICRO 

HOUSE 


Software & Books 


EZ Drive Software 

takes the 


guesswork out of hard | 
drive installation! | 
Provides fast and easy 2 



set-up of any IDE 
drive. Requires MS- 
DOS/PC-DOS 3.0 or 
greater, 286 or better 
ISA system, 5.25' or 
3.5* floppy drive and 
512K of memory. 

DrtvePro Software 
provides 

comprehensive hard disk 
utilities for MFM, RLL, ESDI. 

SCSI and IDE format drives. 

Same requirements as EZ Drive. 

Technical Library CD-ROM puts professional 
tech support at your fingertips! Complete data on | 
everything from main boards to network 
interfaces. Requires MS Windows 3.1 or OS/2 
2.1. 386-SX or better. 4MB RAM, 2MB disk 
space, CO-ROM drive and VGA graphics. 

Hard Drive Encyclopedia contains the most 
extensive collection of hard drive and controller 
card technical data available. Includes data not 
documented in manufacturer's manuals or 
technical reference guides. 

123060 EZ Drive software.$29.95 I 

123078 DrrvePro software.69.95 

123051 Technical Library CD-ROM.279.95 

123086 Hard Drive Encyclopedia.149.95 | 



Jameco Fast Input/Dutput Card 

• UART chips 
emulate 16550 
UARTs 

• 16-bit card 
•PC/XT/AT and 

compatible 
computers 

• Can be used in an 8 -bit system 
with IRQ 3,4,5,7 

• Four serial ports 

• Three parallel ports 

• All ports configurable to IRQ 3,4, 

5. 7, 9,10,11,12, and 15 

• Parallel ports are selectable for 
normal or bi-directional modes 

• Weight: 1 lb. • One-year warranty 

117971 Input/Output card. $79.95 


Add four 
Serial and 
throe parallel I 
portsl 


Jameco Input/Output Card 

• UART chips emulate u 
16450 UARTs 

• 16-bit card 
•PC/XT/AT and 

compatible 
computers 

• Can be used in an f 0ui 

8 -bit system with IRQ 3.4, 5, 7 serial and 

• Serial ports addressable to three parallc / 
3B8, 2F8. 3E8, 2E8 

• Parallel ports addressable to 3BC, 378, 278 

• All ports configurable to IRQ 3,4,5,7,9, 

10,11,12 and 15 

• Cables and panel brackets included for all ports 

• Weight: 1 lb. • One-year warranty 

104109 Input/Output card . $59.95 

DataShield™,.*^ 
Data Communication " 
Line Surge Suppressors 

Protect data lines 
connecting networked 
equipment. Guard 
against the effects of 
lighting, electrostatic 
discharge, ground 
surges and faulty wiring 
which routinely cause 
glitches, lock-ups, and 
hardware damage. 

Lifetime product 
warranty 

124345 Ethernet tOBase-T, RJ45.$29.95 


124311 Ethernet 10Base-2, BNC.29.95 

124353 Ethernet lOBase-T, RJ45.34.95 

124361 Token Ring RJ45.29.95 

124370 RS-232 0B9 serial ports, DB9.27.95 

124388 RS-232 DB25 serial ports, DB25.29.95 | 

124396 Single and two line telephone 

equip., RJ11, RJ45 (UL497A).29.95 | 





































































































































TOSHIBA 


Tecra 700 

■ Pentium 1 20 MHe processor - fastest aval I able 

on a notebook! A 

■ PC [ bus ancb iMure (i ntemal & eaten tal) k 

■ 11,3", 800x600 higli resolutim displays I 

■ Optional 4X CD-ROM Drirc (swap floppy I 

& CD-ROM) P 

■ Multimedia docking station with PCI bus fa 
i Built-in 1 6-bi l sound, micropbone. 

2 speakers & MIDI . 


NEC Versa 4000 

fl Built-in CD-ROM Drive! (SianrfanJ m some models, 
optional on otbera) 

■ Pentium 75 and Pentium 90 processors 

■ 256KB Level 2 Cache to optimize performance 

■ I. infcfetble displays -b5K dor Dual Scan, 

16,8mflfion ooforActive (High rcsotaii Active Matrix 
displays available - 800^600 res.) 

■ Built-in 16-bit sound, microphone, MIDI and 
2 built-in speakers 

■ Multimedia docking station with outstanding 
Altec Lansing 4 speaker array 


Versa 2000 

■ lithium Inn battery technology 

■ ftrsaGlide touch-pad pointer - simple 
& accurate 

■ Built-in, upgradable 14.4 fax/modem 
('on selected models) 

■ LOADS of FREE software preinstalled 


Satellite 2110/2130 

■ 10,4" Dual Scan & Active 

■ Built-In AC adapter - small, sleek design 
& reduced wei[*hi 

■ integrated taupoint - small, accurate 
& easy to use 


486DX4/75 10,4" Duol Stan 
4B6DX4/75 9.5" Active 
486DX4/75 9.5"Active 
486DX4/75 9,5" Active 
'14.4 fax/nwtfem not tei/l-m 


Pentium 75 10,4" Dual Scan 540MB 3799* 

Pentium 75 10.1" Active 540MB 3999 

Pentium 90 10.1" Active 810MB 4649* 

Pentium 90 10.4“ High Res. BIOMB 4799 

’ Fentons kill-in (MOM drive sjmdcrrf _ 


i/ri-Ti'm-m 


4B6DX4/75 10.4" Dual Scan 330MB S1979 
486DX4/75 10.4" Dual Scan 500MB 2459 
486DX4/75 10.4" Active 500MB 3059 


Extensa 450 

■ 10.4'' Dual Scan & 9-5" Active display 

■ G!idePad pointing device 

■ Advanced battery pro 

■ Built-in infrared for no-hassle 
printer connections 


Satellite 2130 

Satellite Pro 400 

1 Built-in 4X CD- ROM Drive(Swan floppy & CD-ROM) 
(Active model only, uphonal on Dim! Scan) 

■ Pentium 75MHz Processor 

■ Bu ill-ire 16-hit sou nd, microphone, speaker S MIDI 

■ 10.4" ActiveX Dual Scan 

■ Built-in AC adapter - samtf^ sleek design & reduced weight 

■ Integrated Accupoint - small accurate & easy to use 
B lib] m Ion battery technology 

■ Built-in infrared for no-hassle printer connections 


TfYAQ 

Instruments 


L5 METSO MCWIi 


486DX4/75 10.4" Dual Scan 340MB $1769 
486DX4/75 9,5“ Active 340MB 2349 


TravelMate 

5000/5100 

fl 75MHz or JOMHz Penti um wi th PCI Bus to 
optimize; Pentium prooesfSDr peiformance 
B 10,4" Active Matrix display with 2MB Video RAM 
fl 10.5" Dual Scan display with 2MB Video RAM 

■ 65K rotors on notebook display 

fl 16-bit Sound Card, Speaker, Microphone & MIDI 

■ Upgradable hard drive - east iy add more storage 
fl Built-in Dual Lithium Ion batteries 

fl Built-in infrared for no-hassle pri nter connections 


Pentium 7 5M Hz IQ 4 r DuolSttm 772MB $3539 
Pentium 75MBz 10.4" Active 772MB 4359 


Satellite Pro T400 

Porteqe 61 OCT 

fl Pentium 90MHz processor 

■ 9*5” True Color disp lay for opli mum co l or 

■ Bui It-in I fobit sound (SoundBIaster Pro 

compatible), microphone & speaker 

■ Lithium Ion battery technology 

■ Accupoint stick for easy control 


fi tanjir 550 

Extensa 550/550CD 

fl 75Mllz Pentium w/PC! bus & 256KB eaclie 

■ Built-in 2X CD-ROM drive (optional on some models) 

■ Built-in 16-bit sound, microphone & speaker 

■ I ntegfaled touchpad pointer 

■ 10.4" .Active Matrix display/10.4" Dual Scan 

■ Bui lt-irt i nfrarel for wi rdess communications 


Pentium 75 10.4" Dual Stun 524MB S2499' 

Pentium 75 10,4" Duel Scan 524MB 2939 

Pentium 75 1ST Active 524MB 3519 

‘CD-ROM Drive 3s an optional accessory on this model 


Portege A10CT 


tlheir respective companies. PCs Complex 34 St. Martin Dove, Marlbmmigfi, 
Not responsitiletar typographical errors. 


01752. Phone 1508} 624-6400 


Processor Screen 


Processor Screen 


Processor Screen 


1 Processor 

Screen 

HD 

Price I 

Pentium 75 

] 0.4" Dual Stan 

500MB 

$3479 

Pentium 75 

10.4" Active 

772MB 

4499 

Pentium 90 

10,4" Active 

12GB 

5299 


[Processor Screen 

HD 

Prite 

Pentium 90MHz 9.5* True Color 

720MB 

$4359 


■ HlfGE r 1.26GB hard drives 

Processor Screen 

HD Prite | 

Pentium 120 1 IT Dual Scan 
Pentium 120 11.3" Active 

1.26GB CALL 
1.26GB CALL 


■ Processor 

Screen 

HD Prite 

Pentium 75 

10.4" Dual Scan 

540MB $3499 


hI DTc r AM OLE AT Lowest Price 30 -Day Money :/ Free Tech Free Software 

arrvs WmrkEMI Guarantee Back Guarantee Support Installation 


^Free 
Configuration 
































































AST, AST logo are 
trademarks of AST 
Research, Inc. 
All rights reserved. 


Authorised Reseller 


Aptiva* 

Aptiva® Multimedia 

■ Quad Speed CD-ROM Drive 

■ 16-bit stereosound ■ SoundBlaster Compatible 

■ Advanced Telephony - 28.8 fax/modem. full duplex 
speakerphone, answering machine & voice mail 

1 iJbWalt stereo speakers 
fl Built-in MPEG support fcrr full screen, 
fall motion video 

■ Over 4() FREE software titles 


Advantage Adventure Desktop 

Advantage Advenl 


(4XOW10MJ NEW for Windows 95 

■ Quad Speed CD-ROM Drive 

Ascenlia 9SON ■ MvancodTmlq^iony—14.4or 2 S.Sfax/nwdem, 

■ 75MHz Pentium - for blazing performance 

■ 10.4" ActiveX Dual Scan _ «ts^l,(lffordetd^ 

H High Res. displays - 800x600 res, on notebook ■ 

1 Built-In 16-lmsound, microphone & speaker * , 

■ Lilhium Ion battery technology J n 01 in r £ re3 ^ P^wDviiv 

■ Bui It-Ln infrared for no hassle pri filer connections J ^ ^ 

BewoHvmw'" ® Intel Pb Oveidnve processor upgradable 


Minitower Penlium 75 1GB $] ?! 

flloo Monitors priced separately 

j? Additional Model* Available 

3 ThinkPad 760 POO 

jud Notebooks with a 
3999 2 . 1 " Active Display 

3699 just announced. 

4199 Call for Lowest Prices: 


486DX2/SO 10.4* Active 360MB 
486DX2/S0 10.4" Active 540MB 

4860X4/75 10.4" Dunl Scon 360MB 

4860X4/75 10,4* Dud Scon 540MB 

4860X4/75 10.4" Active 360MB 

4860X4/75 10.4" Active 540MB 

4860X4/75 10.4" Dad Seem 720MB 

4860X4/75 10.4" Adive 720MB 


Desktop 1614) Pentium 100 850M8 $2099 

Minitower (812) Pentium 100 1.2G8 2199 

Minitower (814) Pentium 100 1.2G8 2499' 

Minitower (BIB) Pentium 133 1.6G8 3099' 

Monitors priced separately ‘HMSRAM standard 


HEWLETT 

PACKARD 


COMPAQ. 


HP DeskJet 340 
HP LaserJet Printers 

HP LaserJet 5P printer (IBM, 6ppm, 6011dpi) 
HP LaserJet 5L printer (IBM, 4ppm r 600dpij 
HP InkJet Printers 

HP DeskJet 340 printer (porioble) . 

HP DeskJet 600 printer . 

HP DeskJel600t printer .. 

HP Dttktel660t printer. 

HP DeskJet 660Cse printer .. 

HP DeskJel 8 55C printer. 

HPOeskJel 16QQC printer.. 

Heme Office Products 

HPOffkeJel. 

HP OfficeJet LX. 

HP FAX-700 .... 


*HS5B3IPfBLTE 5000 " 

■ 7>JllIziirDIIVIIIzPentiumw/PC,lbus&2%KBcache 
Wfe/ ■ 32-bitPCl Local bus graphics 
—■ 8MB RAM exp. to 72MB 
Contora 420/430 ■ Built-in 16-bitsaund, mlat^hone 44 2 speakers 

PnxMrt Merr Wily from photo. B Multi Bay - holds CD-ROM, 2nd HDD, Floppy, 

Conflira 420/430 or 2nd lottery. 

■ 10.4" ActiveX Dual Scan ■ l, P to I ,«iB hard drives (2.7GB max. capacity) 

■ Fast 486DX4/75 or 486DX4/100 processors " , 

■ Optical trackball-smoother & more reliable J SK uoir.^.j to ^ I5, 

■ High capacity drives - up to 720MB 
H Compaq, 3-yeai woHdviide warranty 


HP OmniBoek 5000 

■ Pentium 90MHz with 32-bit PCI Local bus 

■ l .2GB drives aval I able for h igh 
capacity storage 

■ Hi gh nesol ution - 800x600 resolution 
on notebook display 

■ BuilL-io 16-bit sound, microphone & speaker 


Penlium 75 10.4 JI Duel Scon 510MB 

Penlium 75 11X Dual Scon 810MB 

Penlium 75 10,4 jr Active 810MB 

Pentium 90 10.4 Active 81DMB 

Penlium 50 10.4" Active 810MB 

Uteres $uili-k (DM Aim 


486DX4/75 KIT Dual Scan 420MB 

486DX4/75 10,4” Active 420MB 

486DX4/1D0 10.4” Dual Scan 720MB 

486DX4/100 10.4” Active 720MB 


800 - 298-4727 


Processor Screen 


Processor Screen 


Processor Screen 


I Processor 

Screen 

HD 

Price 

II Pentium 75 

1(14" Duel Seen 500MB 

$3299 

[I Pentium 75 

10.4" Dinl Scan 800MB 

35B9 

|| Pentium 75 

10.4” Duel Scan 1.2GB 

4059 

I Pentium 75 

10.4” Active 

800MB 

4699 

| Pentium 75 

10,4” Active 

12GB 

51B9 


| More Brand Names, peripherals and software 800 - 298-4727 


available. If you don't see it/ CALL! Open 24 Hours weekdays. Bain-Bpni weekends and holidays. 
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Take the Reins of 
Consolidated Control! 





Auto Boot Commander 
Personal Commander 


Slimline Commander 
Magnum Commander 


AutoBoot Commander 
4xP/1xP 



The industry standard AutoBoot 
Commander allows you to 
monitor and control up to 96 
PCs or file servers with just one 
keyboard, monitor and mouse. 
For desktop control of smaller 
installations, give our Personal 
Commander a try! 


The most streamlined members 
of the AutoBoot family, these 
Commanders are designed spe¬ 
cifically for all your rack mount 
applications. Choose the 1.75 n 
(111) Slimline for 19 fl racks, or 
the 3.5" (2U) Magnum for 19, 
23, or 24 rr racks. 


Cybex Corporation 

4912 Research Drive Huntsville, AL 35805 USA 

(205)430-4000 (205) 430-4030 fax 

http://www.cybex.coin/ 


Inc 

,soo 


PC is a registered trademark of International Bui in ess Machines Corporation. Mac is a registered 
trademark of Apple Computer, Inc. Sun is a registered trademark of Sun Microsystems. Cybex, Auto Boot, 
Commander, Slimline, 4xP' and IxP are trademarks of Cybex Corporation, 


The most advanced AutoBoot 
products yet, the 4xP and IxP 
add multiuser, multiplatform 
and multimedia capabilities to 
the Commander world. Control 
PC, Mac and Sun computers 
from one location! Use the 4xP 
for larger installations; try the 
1 xP for desktop control of 
smaller configurations, 

S&s us at 

€®i®SWFall'95 

Strata 0-17,1995 
Us Vep.Nevada ISA 



Booth #14554 


cyBEX 


TM 


Circle 129 on Inquiry Card (RESELLERS; 130), 







Back up 



Before all your hard work goes down 

the drain. 


Why risk losing a single bit of 
your valuable data when it's 
so easy to BACK UP with a 
backpack 800TD printer port 
tape drive? The backpack 
QIC-80 800TD stores up to 
800MB of data on a single 
Travan TR-1 tape and uses 
all QiC-80 tapes too. 

No slots? No problem. 
There are no cards to install. 
You don't even have to open 



backpack 

800TD 

IN/licroSolutians 


Call Toll Free -800.295.121 4 


Please see as at 

e©mOfiW/Fall '95 

Booth 57135 

your computer. Plug the 
backpack 800TD into your 
computer's printer port; plug 
your printer into the port pro¬ 
vided on the back of the 
tape drive (Windows™ and 
DOS backup software is 
included free). 

Join the backpack drive family 
today... Easy plug and play 
tape back up, CD-ROM, hard 
disk and diskette drives. 

tECHrtOiOSr 

Tignqn Is o maderoarV d 


132 W. Lincoln Hwy. DeKaib, Illinois 60115* Telephone 815.756.3411 • FAX 815.756.2928 
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- SciTech 

Software for Science 





MICROSOFT FORTRAN 
POWERSTATION 4.0 

Develop & run Fortran propams of vir^jafly ony m l 
rampbuty wilfi Microsoft FORTRAN 4.0; tbe most powerful 
Fortran development system for Windows' 95, Migrate 
Fortran code from other pbrioms wAh little or no mnbfi- 
cntiun. Reduce code development lime with Microsoft 
Developer Sludio-lhe new integrated development enviimmenl. The professional Edition 
includes the IMSl/lbraries nearly 1,000 mathematical and statistical routines. Call far 
upgrade pricing! 

Professional Edition ..$799 



EndNofe Plus 

Bibliography maker that creates bibliographies 
in your ward processor. Comes with a collection 
of bibEiographk styles for more than 240 lead¬ 
ing aiademir journals. Choose from these or 
create your own. Flexible searching and sari' 
mg functions help you to organize your refer 
ences. End Link, sold separately imports refer’ 
ences downloaded from online or CD-ROM 
directly into your EndNofe database. Hew Windows Version! 

Windows, Mac price ..$199 


MICROSOFT 
VISUAL C++ 4*0 

If you program in C or C++ & use MS-DOS" , Windows, 
Windows 95 or Windows NT, Vlsud C++" 4.0 ts the 
product for you. Use features like the Component 
Gallery & the Microsoft Foundation Class library to build 
reusable Applications in less time. Take advantage of the 
same integrated development environment (Microsoft Developer Studio} in Visual C++ 
4.0 and Fortran Pawer5tatm4.0 to do seamless mixed language programming. 

Retail product .. .$499 

Upgrade (licensed users of Fortran PowerStatlon 4.0) $349 


ORIGIN 

The Ultimate Solution 

First technical graphics software developed for 
the Windows environment. Recognized for 
being powerful and fast, yet easy-to-use. 
Features many graph types, point-nrd-dick 
editing and multiple graphs an o page. Wide 
selection of math/slat functions including non¬ 
linear curve-fitter Forthcoming version 4,0 is 
Windows 95 compatible. Free demo disk. 

I Windows price 



.$399 


Se 


Tecplot 

mm 

imi 

1 



TECPLOT 

Interactive, menu-driven doto visual¬ 
ization and plotting program for engi- 


plotting and 2D/3D plotting capabilities. Creates and combines meshes, vector 
fields, contours, color flooded contours, scatterpluts and light source shaded sur¬ 
faces. Handles multiple, non rectangular data structures and general 30 sur 
fores. Optional 3DV module adds volumetric plotting. Selected Best Visualization 
Software by SC&A in 1994. PostScript output. 



MathType 

Upgrade your Equation Editor to MnthType. 
Get the full-featured version of the 
Equation Editor that comes with Microsoft 
Word and many other Windows and 
Macintosh applications. MathType is as 
I easy to use as Equation Editor and you get 
a lot more features to help you work foster 
and produce better looking documents. 

Windows, Mac price .* .$129 

Upgrade from Equation Editor .......... .$89 



metrowerks® 

Code Warrior 7 Gold 

The New Industry Standard in Mac-hosted 
Development Toots! 

Code Warrior allows you to develop applications for 68K and 
PowerMacintosh", Magic Cap’ and Windows 95" old 
Windows NTVxBfi an your favorite Mac-hosted platform. 
CodeWarriar offers C/C++ and Pascal all an one CD with a 
single Integrated Development Environment (IDE). 

CodcWarrior " 7 Gold .***.*.*..*.--*•* .$399 
CodeWarrior" Programming Starter Kit * . . ,$79 | 



To order or for more information call 

1.800.622.3345 

ask for our free 116-page catalog with 
more than 2,000 products! 

(M-F, 7:30am - 6pm CST) 

(Fox 312.486.9Z34, 24 hours) 

See us on the Internet! Our URL is http://www.scitechint.com/scitech/ 

Sc iT© C kl kitHnOfiundt Inc, 2525 N. Ebon Amm*, Oi^Jl 6064?-2003 fef.3 3 H863191 

Rssete tell 1.800.622,3320 hr n Corififailirf Ee,jc!lei Price List 
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HARD DISK EXCHANGE 


BUY ; SELL OR UPGRADE 
YOUR HARD DISK& PC 


(714) 505-3157 


@ 


Inll Orders/ Tech Ass tats nee Inquiries 


HARD DISK 


© 


IDE ESDI 

sgg Micrapolii 1355..199 / 

jjjji // Micrapolit 1559.$199 

120MB $60 XM3ME .$129 

210MB *129 XT-8760E .$399/ 

Maxtor, Seagate ST-47&6E.....M99 

A valtabto Connor $ Maxtor Axaititt 

LOOM HQ FOR SOMETHIN* SPECIAL? 
ASK VS! 


MFM/RLL 

ST-22S 20MB. *39/ 

ST-251 40MB.$79 

ST-151 40MB.........$129 

ST-4096 60MB. $109/ 

PrlarTVl&S 71MB,. $69/ 

ST-236R 32MB_.............. $69 

ST-277R 66MB__ $99 

XT-2190 145MB_.......... $299 

XT-1140 120MB. .$279 


SCSI COMPAQ 

ST-225N.— S48 CWH1-*140 

ST-277N.. $69 Cp4041 -,-$209 

SI-4300N .... $129/ CP2121 .—— *179 

Quantum A WD Available 

FOX "HAXO-TO-FIHD" HARD DISKS 
CALL JIM OX MAMDf 


UNIVERSITY, SCHOOLS, 
GOVERHMERT i 
CORPORATE P.O.’S WELCOME 


MOTHERBOARDS 


CPUINCLUDED 

386 SX/40.$69 

4B6SLC-33.$69 

486 DX2/66.$139 

486DX2/80. $149 

PentiumlOO.$599 

Pentium 120/133 .Call 

SPECIAL ✓✓✓ 

DX4-1OOMB with 256 Cache, 
Fan & CPU.$229 


NEW HARD DRIVES 12.5“ Notebook 

Drives 


CPU 


I DE-3.5" 


540MB. 

,..$169 

850MB. 

...$199 

126GB. 

...$249 

SCSI-M 


540MB.- 

,,.$229 

1.08GB ..,.. 


210GB 

5tHOQ 

4.00GB.... 

$1499 

WIDESCSHI 

1.08GB. 

...$579 

2.10GB .. 

$1099 

4.10GB. 

$1599 


40MB 

- $79 

65MB —.. 

.. $89 

120MB.. 

.$159 

250MB. 

.$199 

340MB. 

.$299 

540MB.. „ 

..$399 

810MB... 

,$599 

SPECIAL 


240MB Maxtor 

,$199 

65MB.... 

,.$69 

Math Co. p 


486DX-33..... 
486DX2-66.... 
486DX2-80 
486DX4-100,, 
Pentium 90... 
PentiumlOO. 
120/133,. 


... $59 
... $69 
... $79 
... $89 
..$329 
..$429 
CALL 


By Experts 

UNIX, DOS, MAC, OS/2, NOVELL 
Almost 100% Success 
CALL FOR ESTIMATE 
No Recovery - No Charge 
Ask for Jim , Matt or Mandy 


lMEMORY 

256x9 .. 

........ $11.99 

1x3 - 70.. 

.$36,99 

4x3 - 70. 

$129,99 

4MB -72 Pina. 

.$149.99 

SMB-72 Pins _ 

.$299.99 

16MB-72 Pins_ 

$499.99 

32MB-72 Pins. 

..CALL 

CALL FOR CURRENT PRICES 


387SX...$29 

387DX..$29 


CUSTOMIZE YOUR PC'S 


PC486DX2/66 | PENTIUM 100 


MEMORY for 

WINDOWS 95 


CONTROLLERS, ETC. 


□ 

□ 

□ 

□ 


For ages 3-99 

Mini Tower 
200+watts p/supply 
DX2-66CPU 
M/B with 4 VESA, 

3 ISA slots 
IDE Controllerw/2 
serial, 1 parallel ports 
2MB RAM 
1.44 FDD 
540 MB Hard Disk 
256 K VGA Card 
One Year Warranty 
Reasonable Price 

only$499 

While Supplies Last 


For Adults Only 
□ Mini Tower 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


W I PC 486DX4/100 


For Working Men & Women 

□ Minitower 

G 200+ watts p/supply 

□ 0X4^100 CPU 

□ M/B with 4 ISA, 3 VESA slots 
G 2 serial, 1 parallel ports 

□ 4MBRAM 

□ 2 FD/2HD Controller 

□ 1.44 FDD 
Q 1.2GB HD 
G 256K Cache 

□ 256K VGA Card 
G CPU Cooling Card 
G 101 Keyboard 

G One Year Warranty 

FOR MERELY $699 

EXCELLENT PRICE II 


200+ watts p/supply 
Pentium 10Q CPU 
PCI Motherboard 
PCI F/HD Controller 
2 serial, 1 parallel port 
1.44 FDD 
8MB RAM 
1.2GB HDD 
AspeedCDROM 
& speakers 
16 bit soundcard 
1 MB PCI graphics card 
CPU cooling fan 
101 Keyboard 
One Year Warranty 

Rfdfcutousty Low $ 1299 


DX4/100 

STARTER SYSTEM 


□ 

□ 

□ 

□ 

□ 


Misers Special 

Mini Tower 
200+ watts p/supply 
2F/2HDD Controller 

2 serial, 1 parallel ports 

3 VESA, 4 ISA Slots 
Motherboard 
W/486DX4/100 CPU 
1.44 FDD 

101 Keyboard 
Give-away Price 

only$299 

Limited Quantities Only 


MFMS/16... 

$29 

IDE IS Bit.. 

$19 

IDE 8 Bit....... 

SCSI 9 Bit „ 

.$49 

$39 

SCS116 Bit. 

ESD116 Bit (300MB) 

-$89 

$49 

ESD116 Bit (1GB)... 

.$149 

Adaptec 1542. 

$219 

Adaptec 29SQ_ 

$239 

IDE VLB. 

.*59 



SRAM/CACHE MEMORY 
32K x 8, 64K x 8 & 
128K x 8. CALL! 


r MONITOR-.28DP 1 


Color 


14“-1024x768 

$179 


WE BUY 

MEMORY SIMMS & HARD DISKS 
Call Perry, Mandy or Matt 
(714) 505-3157 


IBM PS/1, PS/2 CORNER 

Contact Jim or Mandy 


SUPER SPECIAL PS/2 HDD 

ISM 665, 647, 669 - All Mad.lt 

Only $59 - Limited Qty. 

THINKPAD DRIVES 

Model360/750/755 WD -380$__ $69 

340MB.*375 ST-1771 .....$99 

540MB.$475 WD - 3158.*149 

810MB.$589 

Ask for Think Pad Memory 
& Value Point Memory... 

... We Carry PS/1 & PS/2 Keyboard* & Floppies 


SVGA 


DEMO 
NOTEBOOK 
*399 


CREDIT CARD 
ALERT! 

Beware. .. Fraudulent 
users are caught by our 
security system. 

- 35 convictions pending. 


TAPES, CD, EXT. HDD 


Ext. Printer Port Tape Tracker 

250MB.$199 

350MB.$229 

750MB.$299 

1-2GB Hard Disk 

Ext. Printer Port.$499 

2 speed CD ROM Kit tint).$99 

4 speed CD ROM Kit (Int).$199 


For Customer 

Service Call 

between 

11.00 a.m. 

to 3:00 p.m. 

PST 

at {714} SOS-3831 


INTERNET: 

ashtek@A0l.com 


800 - 801-9400 

Call Toll Fr#e tor Orders Only 


714 - 505-2693 


FOR FAX ORDERS 


2600-B WALNUT AVE., TUSHN,CA 92680 

these are cash prices a subject to change without notice 

SHIPPING 8Y FEDERAL EXPRESS AND U.P.S. C.O.D.- (Therm I* » 20 % stocking charge.) 


American 

Express 


Card, 

-A 


DISCOVER 
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AutoBoot Technology in a 
New 'Slimmer' Size! 


■ Control up to 96 file servers with just 1 
keyboard, monitor and mouse 



Auto Root™ feature boots all attached 
computers without user intervention 


1.75" unit fits easily into your computer 
rack using a minimum of space 


Push-button and keyboard controlled 
scanning standard 


Control all computers from a second 
location up to 150 feet away 


Supports all 100% IBM compatible PCs 
and PS/2 or serial mouse; optional 
Macintosh and Sun support available 


Rear peripheral access available 



ggg US 3t 

C0fflnCH7M '95 

Nflverabtr IJ-RIW? 

Las Vegas, fti'ada L'SA 

BOOTH #14554 


SLIMLINE 

Commander 


TM 


Cybex Corporation 

4912 Research Drive Huntsville Al 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

http://www.cybex.com/ 



IBM, PC and PS/2 are trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. 
Sun is a trademark of Sun Microsystems, Cybex, Commander and AutoBoot are trademarks of Cybex Corporation. 

Healer Program Available Made In USA 
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BIS:Your Coach 
to the Internet! 



Give BIX a try with our new 5 for Free Offer! Join BIX 
today and get 5 hours of evening and weekend access for freer 
5 km Take the rest of the calendar month to explore BIX, and then 

'”((/ J tflf £L continue for our standard $13 monthly membership fee. 

Further details and complete rate information are 
provided during registration. Using any communications 
program, dial 1 800-695-4882. At the "logon" prompt enter bix. 
'OrV Then at the "name?" prompt enter b»x.byt&39. if you have any 

questions, call us at 1-800-695-4775 tvoicej. Or fax us at 617-491-6642. 
Send Internet mail to info@bfx.com. Windows users can order B(Xnav r our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. ISlow, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 

These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 

Anytime you need help, just join our 
special Internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


Under Ihs 5 lor Free plan, daytime rates f$Srtir) apttfy tor access dicing prune lime hour? The 5 for Free aHer is vend tor firat-time m&mrnws onty 


BIX 

If you can hack it 
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The Micro International 7600 Notebook. 

THE BEST NOTEBOOK VALUE 


COMES FROM HOUSTON! 




Raw power is just the 
beginning of what 
you get for only 

$2480 


Brilliant 10.3“ Dual-scan 
Passive Matrix Color 
screen (Active Matrix 
also available). 


Mic in / Speaker / 
Headphone out jacks 

3r5 u floppy drive 


19mm trackball in 
just the right spot 

Dependable 
—NIMH Battery 


340mb removable local bus 
HD (up to SlOrnb available) 


8mb RAM (up to 40mb using 
user-upgradeable modules) 
and 256K L2 cache! 


Built-in multimedia speakers 
for the built-in soundblaster 
compatible 16-bit soundcard ! 


Two type I! PCMCIA card 
slots (equal to 1 type 3) 



ort since 1984! 


ocns on service a 


We give you free lifetime toll-free tech support. We preload the latest versions of DOS 
and Windows for Workgroups, including all video, sound, and PCMCIA card utilities. 
Our 1 Year Parts and Labor Warranty* includes an outstanding 48 hour warranty service 
turnaround time, proving that we understand how you depend on our products. Our 
30-day money back guarantee is pretty simple : you get a refund* if you're not satisfied 
for any reason. Our RealHelp disk included with every notebook allows us to service 
your technical configuration files by remote access. Our 48-hour + extensive burn-in 
and testing period on every single notebook, before it leaves our facility, ensures an 
absolute minimum of failures in your notebook. Anything less is just not mint! 


* Optional extended and cross-shipment warranties are also avatlabfe. 
Shipping and handling charges will be withheld from ail refunds. 


Micro International, 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support since 1984! 
Full information (including specifications, all options & prices) available by fax or mall on request. 
Fax (713) 495-7791 Hours: 8-6 Monday-Friday. Call today toll free: 

'Pentium is a registered trademark of Intel Corporation. 

1 - 800 - 967-5667 
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FOR MEMORY! 

ALL YOU NEED TO KNOW IS THE NAMeIoi'yOUiT Pel 

j Our upgrade experts have detailed configuration information on thousands of computers and printers, from the ■ 
J oldest to the latest models. We provide you with an "Easy Upgrade' by providing you with the following Information: 

I# Your System Memory Features 2. How Much Memory You Really Need 3. Memory Products Available for Your System 
4, Hie Most Cost Effective Upgrade Path for Your System 5. Your Systems Minimum and Maximum Memory Capabilities 

First Source International takes the confusion out of your memory purchase. 

Take advantage of our service and the savings! 
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! UPGRADE HOT LISTED i 


Call *the Upgrade Experts 

ORDER TODAY! 800-539-9866 


WE SET THE 
STANDARD! 

^ 100% GUARANTEED 

Memor>' Cuamnteufi - 
Compudble in form, it & function 

^LIFETIME WARRANTY 

On elII Paragon Memory & 

Kingston Technology products 

^EASY TO INSTALL 

Ail products user installable., 
installation instructions included 
with must memory products 

^>FRIE SUPPORT 

Free Icclitiical support & direct dial 
lines for immediate response 

^SPECIAL PRICING 

Government Jk educational pricing, 
special volume pricing 

►plus ... 

Overnight delivery available 
No surcharge on credit cards 
Corporate PO’s, APO/FPO’s welcome 

WHY SETTLE 
FOR LESS! 


m . M J.i ! M. j!f j At:]:« 



31 BSH 


Monday - Frttlay * 7 ;mi ■ ?pm. PST 
Sittiirihiy, 9 am - '$\m fmkwm(rj 



(714) 44S-^7W • PAX: (714) 448-7760 
tampL^Mta MHS:SALES@ISOURCE 
First Source ioEeni;jth>nai 
7 Journey * AllsoVteju. California. 92S56 



Circle 133 on Inquiry Card (RESELLERS: 134). 
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♦ Pentium PCI/iSA CPU cards tor processors up to 120MHz. 

♦ PCI/ISA Pentium boards with on board SCSI-II, Enhanced 

IDE, High Speed Serial Ports, and Enhanced Parallel Port. 
♦486 CPU cards available in both ISA and PCI/ISA bus. 

♦486 computer boards with on-board VL SVGA & optional 
SCSI-II interface. 

♦ ISA or PCI/ISA backplanes from 4 slots to 14 slots. 
♦Complete custom configured rack mount systems available. 


Complete line of 
PC Rack Mount Products 

Enclosures Computers Monitors 
Keyboards Custom Designs Printers 

Visit our Web site for product descriptions and highlights at: 
http://www.industry.net/recortec 
or e-mail us at: recortec@ix.netcom.com 





Rack Mount Enclosure with TFT LCD 

The RME-180 8 slot computer enclosure 
features a built-in 9.4 1 ', 4096 colors, active 
matrix TFT LCD display. The display which 
requires no special cards or drivers, connects 
directly to standard VGA cards. The 
enclosure contains a 250W power supply and 
is supplied with equipment slides. A 14 slot 
version (RME-184) and complete computer 
systems are also available. 

RECORTEC, INC. 1-800-729-7654. 

Circle 307 on Inquiry Card. 



Rack Mount Keyboard with Mouse 

The RMK-1I1S industrial rack mount 
keyboard combines a reduced width 101 key 
keyboard and a 400dpi serial touch pad 
mouse. For maximum accessibility and use, the 
mouse is centered between the 1f G" and "IT 
keys, A palm rest is built into the keyboard for 
a comfortable typing position. The RMK-1I1P 
with a PS/2 touch pad mouse is also available. 
Both models are only 1.75 inches high. 
RECORTEC, INC. 1-800-729-7654. 

Circle 308 on Inquiry Card. 



Made In 

USA 


RACKFAX™ 
(408) 734-9374 
Fax-On-Demand System 



Call for free catalog 

1-m-TtHlSI 
RECORTEC, INC. 

1290 Lawrence Station Road, Sunnyvale CA 94089 
Tel: (408) 734-1290 Fax: (408) 734-2140 

Circle 310 on Inquiry Card. 


Rack Mount 17" Ultra VGA Monitor 

The RMM-237 is a rack mounted 0.26mm 
dot pitch 17” Ultra VGA color monitor. The 
rack mounted monitor also has a FST, dark 
glass, non-glare tube and INVAR mask. It 
contains a microprocessor based digital 
control system with a maximum non- 
interlaced resolution of 1280 x 1024. The 
rack mounted frame is constructed of rugged 
14 GA steel while the back of the monitor 
is fully enclosed in an aluminum housing. 

RECORTEC, INC, 1-800-729-7654. 

Circle 308 on Inquiry Card. 

































Circle 147 on Inquiry Card (RESELLERS: 148). 


Defacto RAID 


High-Performance SCSI RAID Systems 



(770) 664-6066. 


Discover the best RAID price/per- 
formance in the industry. Raid tec 
is the affordable, open, SCSI-to- 
SCSI hardware RAID solution for 
complete data protection. Ideal 
for mission critical applications, 
document imaging & multimedia. 
It's time to re-visit the 
ultimate in high- 
availabrlity 

storage. Contact JKJ 
Raidtec today at 


Fast & Wide SCSI II 
RAID levels 0, 1, 10, 3/S 

Programmable RAID Level 
selection 

On the-fly hardware parity 
generation eliminates read, 
modify, write-hack 
performance overhead 

Single ended or differential 
Configurable read & write 
buffers 

• Rackable, 
stackable 


■ Downloadable flash firmware 

* Remote alarms, configuration 
& monitoring 

* Environmental sensor ports 

* "Hot Replaceable" disk drive 
bays & power supplies 

* Single SCSI ID 

* Solid state load sharing power 
subsystem 

* LCD control panel status 
display 

See u$ at COMDEX, booth #S2661 

The Stand am n In Advanced Mass Storage Systems 

Raidtec EUROPE 

Glen Mcrvyn Douse • GUnmire 


Raidtec USA 

I OS Hembree Park Dr.* Suite C 
Roswell, GA 30076 


Cork, Ireland 
TeL: (353) 21 S2L4S4 
FAX: (353) 21-821654 



Classic Blue 


Classic Green 


IHECKS 


LASER 

INKJET 


COMPUTER CHECKS 


CONTINUOUS FEED CHECKS AND 
CHECK SAVERS ALSO AVAILABLE 

AS LOW AS $24.95 

CALL: 1-800-239-4087 ' 

FAX ORDERS: 1 -800-774-1118 
(PLEASE CALL FOR A FAX ORDER FORM) 

QUICKEN 
i/ SIMPLY MONEY 
i/ MICROSOFT MONEY 
^ MANY MORE! 

LASER AND CONTINUOUS FEED 
CHECKS AVAILABLE IN; 

i/ BUSINESS SIZE 
>/ BUSINESS SIZE with Voucher 
S WALLET SIZE 

Available In Singles and Duplicates, 

Choose From 4 Stylish Colors! 


NIC, VISA & 
AMERICAN EXPRESS 
ACCEPTED 


How to Order 


1. Enclose reorder form or voided check from 
existing check supply, noting any changes, 

2. include deposit slip from existing check supply, 

3. Enclose payment check. 

4. All orders will be shipped within 7 working days. 

5. Complete the order form and moll with Items 12, &,3 to: 

Dtsigner Ckch * P.O. Box 13387 - Birmingham, AL 35202 


P ORDER FORM*"' 

1 Software; 



Version: 

Pl 120405 ] 
BYTE j 

j Start my checks with number; 

Of not given 1001 will be used) 

| J Singles □ Duplicates (call tor prices) 
i Pick ONE Color J Classic Blue □Tan J Classic Green □Prestige 
Laser/Inkjet Checks 250 500 1000 2000 

Business Size 

$29.95 

$43,95 

$59.95 

$88.95 

$ 

Business Size w/voucher 

$39.95 

$57.95 

$79.95 

$128.95 

$ 

Wallet Size 

$24.95 

$39.95 

$63,95 

$89.95 

$ 

Continuous Feed Checks 

250 

500 

}Q00 

2000 


Business Size 

$26.95 

$39.95 

$57.95 

$89.95 

$ 

Business Size w/voucher 

! $29.95 

$42.95 

$64.95 

$99.95 

$ 

Wallet Size 

$26.95 

$39.95 

$99.95 

$89.95 

$ 

Shipping & handling 

$ 5.00 

Shipping & handling by AirBorne add $2.50 

i 

Subtotal 

i 

Alabama residents add 8% sales tax 

$ 

TOTAL AMOUNT 

$ 
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Circle 145 on Inquiry Card. 













































































Special Prices for 
Byte Buyers! 
Good Through 12/31/95 

To receive these special 
prices, you must mention 
| - key code #1071 


Upgrades to Run Windows '95 Efficiently 


Unlock the potential of your 
computer with Microsott’s 
Win do ws 95 op e rat i ng system \ 

- 32'bit preemptive multitasking * 
capability allows multiple 
programs to work Wlml 

simultaneously 

* Improves print and storage performance 

WIN95-U Upgrade, 3-1/2" disks ... 

CD-WIN05-U Upg rade, CD....___ 

WIM95 Standard, 3-1/2" disks. 


By combining two drives into ane hr 

slot, even systems with limited ©7118!) 
drive slots have room to add MI u 

a CD-ROM or tape drive ,• 

to their standard /St** 

system case! ^ 

“ Supports 1.2MB/ ^ 4 *j- : 

360kB 5-1/4* and \ ; f 

1.44MB/72QK8 3-1/2° diskettes 
- I nd I pend e nt 1 u m pe r sel ectab ie drive add resse s 

FDO-COMaO. ..,. $79,1 


This affordable CD-ROM drive 
transfers data four times 
faster than standard 
single-speed drives] 

* 5-1 AT internal drive ^ 

is MFC, Multisession * 
Photo CD, High 
Sierra and ISO , . 

9660 compatible 


CD R OKI-2 Double speed drive 


This PCI card features _ 

the fast but affordable HP5JBSP13 
Trident 9440 chip set, 

* 32-bit PC compatible u^| ; 

PCI card EpS 

- Resolution up to 

1600 x 1200 in 16* colors, S o9i 
1280 x 1024 In 256* colors, %. ^ 
1024 x 76S in 16/256 colors 
MCT-PVGA-1 . ...._. . . 

*Note: This mode requires 2MB of RAM 


These cards feature a jumperless design so that 
software can automatically configure the card ... 
for you! A 16kB RAM buffer is included for 
faster network transmission and reception. 

compatible 

• 8/16-bit PC 09(195 

compatible HHBBHL U^u ^ 

!SA cards 

MCT-10B2 Thin Nit BNC connector only St 
MCT-10BT With RJ45 connectors .... $2 


These bundles combine a —^ 

CD-ROM drive, a 
SoundBlaster compatible 
sound card and 

stereo speakers. S~«r >r jr _: 

• 16-bit PC compatible ISA card Nj|gg‘ 

with CD-ROM interface y* 

* 300kB/sec dual or 600kB/sec 

quad speed CD-ROM drive uses IDE interface 

JDR-BMMK-2 With 3DQk0/&ec drive...»15- 

JDfl-BIVtMK-4 With ODOkB/sec drive..124! 


In addition to monitoring aggp 
Power On Seif Test 
(POST) codes, this card 
also displays DMA and 
IRQ activity. 

- 16-bit PC compatible ISA card 
• Supports BIOS's that generate ^ 
POST codes, 

■ Includes AMI diagnostic software 


Make your processor run , 
cooler with these specially 
designed fans. They 
feature easy snap-in 

installation so you don't _ 

have to remove your CPU, The in-tine 
adaptor draws power from your floppy drive. 

P54C-FAN For Pentium p rocessors .. . 

P54C-FAN-R Above with refrigeration device ... 

486-FAN For 486 processors ... 

486-FAW-R Above with refrigeration device 


Using the Intel Triton chip set, these motherboards are 
prepared to deliver performance into the future! 

- 75MHz, 90MHz, 120MHz or 133MHz Intel Pentium Processor 
with 16kB internal cache memory and Triton chip set 

- RAM expandable on board to 128MB. with 4 SIMM sockets, 
using standard or EDO 1M x 32. 2M x 32, 4M x 32 or 

8M x 32 70ns 72-ptn SIMMs in multiples of 2 (OkB installed) 


MCT-7586-75 75MHz version _ 

MCT-TSS6-90 00MHz version 

MCT-T5B6-12G I30MH7 varsion . 

HCT-TSB6-133 133MHz version. 

SPECIALS FOR BYTE CUSTOMERS ONLY 


Upgrade to a new. high-quality, 
high-capacity Seagate hard drive! A 
Our prices have never been lower. M 

* As low as 24$ a meg! H 

* Fast AT A and Fast SCSI-2 
drives accelerate performance 

ST-3669A 54SMB, 14ms, Fast ATA, 311/MB,... 
ST-585DA aSlMO, 1 tms, Fast ATA-2,26(s/MB .. 
ST-31220A 1 U8GB, 12ms,Fast ATA-2,24 (/MB . 
ST-32430N 2.1GB, 11ms, Fast SCSI-2,434/MB 
SPECIALS FOR BYTE CUSTOMERS ONLY 


For increased 486 performance from r| 
your 486SX or DX motherboard, Jjgfr 

simply plug in Intel's DX4 or j—i i 
DX2 OverDrive Pro ces so r l 111 *©*■ 

BDKDX4DDP1D0 plugs into 33MHz socket1199.05 

BOKDX4DDPFL10D Replaces 33MHz CPU. .. $199.95 

B0 XDX4DD P75 P lugs into 25 M Hz socket,. . . $149.95 

BGXDX4DDPR75 Replaces 25MHz CPU .. $149 95 

BOXPODP5V53 .. $269.95 

Pentium OverDrive replaces 25MHz and 50MHz 486 GPU's 

60XP00P5V83 .. . ..... . $279.95 

Pentium OverDrive replaces 33MHz and 66MHz 5V 486 CPU’s 


$159.35 

$219.95 

$249.95 

$899.08 


Zz&UMfof €£<W 4&CCC (Vi 

JDR Microdevices 

1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


Microsoft’s Windows 95 2 Floppy Drives in t Slot! 


4X IDE CD-ROM Drive 


MCT Network Cards Cost Less! 


jdr Multimedia Upgrade Kits PCI VGA Accelerator 


Keep Your CPC Cool! 


Examine Hardware During Boot-l pt 


30-Pill SIMMS 


High-Performance Motherboards with Triton Chip Set 


-fc-a-J 

75MHz 


cap to 48 ( 10 X 4 Performance! Static RAM Cache Upgrades Seagate Hard Drives 


I PART # 

0RG 

SPEED 

# PINS 

PRICE 1 

4KX4-15DIP 

4k x 4 

15 ns 

22J.T 

$4.95 

7D185-15 

8k x 3 

15ns 

ms 

$4,95 

6288-28 

16k x 4 

20ns 

22 

$3,95 

HM62832-20 

32k X 8 

20ns 

2&.T 

$6,29 

4G187-15 

64k xl 

15 ns 

22 

$5.99 

6208-25 

64k x 4 

25 ns 

24/.3 H 

$8,49 

7C1024-28 

128kx8 

20ns 

32/.4" 

CALL 


I PART# 

0RG 

SIZE 

SPEED 

PRICE! 

1MX9-70X9 

1M 

1MB 

70ns 

$46.95 

4MX9-70X9 

4M x 9 

4MB 

7Qns 

1175.95 

4MX9-60X9 

4M x 9 

4MB 

60ns 

£179,95 

16MX9-GDX9 

16M x 9 

16W1B 

60ns 

$725.00 

712 -i “i n 

SIMMs 



1MX36-70 

1M x 36 

4MB 

70ns 

$184.95 

2MX36-70 

2M x 36 

8MB 

70ns 

$379.95 

4MX36-70 

4M x 36 

16MB 

70ns 

$619.00 

8MX36-70 

8M x 36 

32MB 

70ns 

$1199.00 



TERMS: Fur Aj>l|iptag A hard I Iflfl <i1&lu dc S1.Z5 lor ground 4 SB.03 tar 2fld Elay ait. Orders uvtt 1 lit. and fnralyr aiders may rnqulfn addiLianjil shipping charges—cantaul out Sains Dcpl. far the amount. CA residents most include 
oppiic.itilu sains tax, Prices nutlet In change lvithuul oetice. We are rmi respottslhto lot lYpogrephical errors, Wb reserve the rljjhl to FtmR ttirantilles Amt to subsHtote ownirlncmret. Alt merchandise subject lo prior saits. 

A lull CCpy Of our Ittms h availsiMo tl|ll>tl UH[Uesl. Items pictured ma-V aniy bs Tcpri'inritiiilluri. JDfl, the JDR [duik J-QR MlCradnxicnS, :rni tin: MCT Ingn urn rcgisltrrcit trndnmarlis nf JDR Mlcrc.dHVhca£. hladulnr Ckciilt Tnnliaalagv 
lx a Iriidnumrk nf JDR Mitirntfiivicen. G#iwi(ilil 1S95 JDP MlPRRPfViCES, ffHint !rudnmark& nre Urn tiFaperly ol their respective cwimrs. 
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WE WILL TRY IWMaTCH OR BEAT ANY ADVERTISED PRICE. CALL FOR l ATTEST PRICING!! 


WE ACCEPT PCS 
FROM QUALIFIED FIRMS 


CACHE MEMORY 



M EMORY 


30 DAY 
MONEY BACK 
GUARANTEE 


GUARANTEE^'- 

,m S KVN * * CALL FOR NOTEBOOK AND LAPTOP BATTERIES + + 

I i 


LIFETIME 
^WARRANTY . 


SECURITY WILL CALL WINDOW NOW 
OPEN! NO SURCHARGE FOR Mt, 
VISA At & DISCOVER 


BATTERIES 



DESKJET SOLUTION tv WJS MO l ft*. W >on(a. * S ffl-30 Ct 
IBM 40-IQ. 4D14E, FONT CARTRIDGE 209 FauLS Turk Ei-tf 
TURBO 25 CDnpsrrti* 1g Pwfflc Dj&'g Z5 Cw.TRi WES <N Wt£r»». I « 
Fans (ttunflal. wit)) £pitn) Afttflit iMt tl aftti *H HP Prititort) . . 
TunBOsemrr'' "50. l OD S^WB ranis tg ,Vw Fglnl HP7U. 3. 


......_ . H*.« 

TUHHOSCAIPT ,l ‘109,109 Si JiahlH FCillS to Any PomrikttHP2 .179.00 

TWf « FINANCE FOP UK WO. «TK, 40 H IJS.m 

TAX A FINANCE CARTRIDGE .....M CO 

r»m 4IW). HDD 3' inr-r . 

MEMORY BOARDS 

IBM Compatibles A PS/2 ,r^__ 

HKB2B 

IE- BIT MEMORY BD FOR ?BB, m AT -OK-BMeg Bit 4.0 LIM Compai. * New 5 
Yr. Warr. Convent, Enind. 1 Band. Memory * Supports DOS, Q5£.LIM£MS & 
EEMS * Versatile Spill Memory Addressing * Operates w/CPU Speeds lo 33 MHz * 
Supports Desqwew, Multitask Gpwatkins * Bo. mads by Boca Research. AT plus 
OK - 00 3Mfli-J159,M AMog - S239. M &Mea-S399Q& 


■ Expanded memquy for KT > Lin 4.D camps! D‘?Meg ■ Uses ?50*1-1D0 
C*4( - 593. QD 1 Mfisr 5189,0D 2 Msg - 5 &&M 


TMXto enAHHltC i rcmuTilM [inarm' aite 

MOffl f*ra ii| tube II- i M iJMmyt r <.. . . .MPMM 

inter. cJwpfd ra uPS Air APC FW mfci wefcn™ Cuslaren u= In pat D.Titrts ■ rri "cl'er 

TWgthirepH WT.Aj^ura^W>*^l^hMlul»rarM 50W. NO RffllKtS AFTF0 30 JHU5 - 
[; , ;U f |i , iHuL j LTt.Y ll jot rra-w Irturt^T -trtvnlLt ne Mhvfl! Lrt*“i:. -rliM Wt HHtS MC, «,'Sa 
W rawa.Xf. v j nn «*r twsw d» «*«»> OTWr «sH A !*jnrf gam 

""Tlj mSSaSS Sr fttFt *jSfcRTCK 3H>. ujihu« MB NtfHpmjldl iWIH 

CUSTOMER SERVICE & TECHNICAL OPEN M-F, 9-4 PST 
AH products brand new & guaranteed * We buy excess irr^ntafy 

Trademarks are regtstsrod i vilti their respective companies. 


SION BD, 


422J5 

D-IGMag, Ext-£wid. Memory Bd tor Ffc2 70, B0.90, Urn 4.0 
JMHgSmra 2IYIeg523B.t» 4Mti5 $319.DD BMng$l93.M IGMetfBHJIll 

IY 



O-SNteo Extended aod.'Dr Expanded Memory tar all IBM 
P/S2 Models50, 50Z 50.5SSX_ 6SSX, 16 BIT. 4.0 LIM C 
QK-133.00 2Meg - Z28.0D 4Meg-303.00 BMeg- 





- 

Sla-p^Ml MO MM aZOffi 
*■ EjH.aJOl H 


n in 
i» in 
ta 1H 


ION BD, 


MM 111 


22825 Lockness Avenue • Torrance, CA 90501 


Pn'fiM 

TIUbmrfc 


43Ua JPS^5> 
SAJHB CPSWr* 

ss™s :■■>.:■ 

E2HS CF512RA 


HARD DISK DRIVES 


wok® raoAV 
BSOW: 7K0AV 

use wgu 


1 - 800 - 433-3726 

(US and Canada) 


TOSHIBA LAPTOP MEMORY 


310-539-0019 
FAX: 310-539-5844 


SECURITY WILL 
CALL WINDOW 
NOW OPEN 


CALL 

TOLL FREE 


ESTAB. 

1985 


PRICES MAY FLUCTUATE, CA1L FOR LATEST PRICING! 


Circle 143 on Inquiry Card (RESELLERS: 144), 
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Accessories/Supplies • Add-In Boards 


Bar Coding * Communications/Networking 



Omin ut^ CMlt> 
piir iilis/imilfjijiil 

mpmi'jwm fox 


TSfflPflWftftS 

HrTTtTnVSn 


call 408 730-0673 


Circle 273 on Inquiry Card (RESELLERS: 274). 


Print Iasi, <|(inlily Itur Lode* in 
\\ inflows tipplinriiuiis $m 


Professional VALUE Pack I 


BAR CODE PRO 



As vied if. Cnlkg«, IInjvhrs.ii: hs. iHenlth OruwsaliQH, GDwriiniHil 
fancies. Vagatine Publishers + Aushiessks LargE ft small 

BAR CODE FONTS TrueType fonts cen display and 
print all major bar cades in any Windows program 
mnt st your printer's max. resolution and spaed 
Ml - Automatically Encodes database fields in. MS 
Access. Visual Basic. <nny program that can call 
DLL’s! Print your own barcodes on; Forms, 

Reports, Labels, etc. Start a label priming business. 
DOE RrjnliiKj bar codes via DDE is also included 
PASTE Utility to paste perfect her codes in to any; 
Windows Program. Add Product Codes to; 

Packaging designs, Book and Magazine covers, etc 

Hi?* riNu l<on and Imita CnqHiriM Itelcame 

Bluer Quetzal Ltd 

Alperton, Wingstefi, Bray, Co. Wicklow, Ireland 
Tel +mi.2B7 4711 Fax +353.1.287 fiOtO 
E-Mail 100451 r 3155@compuSflrve .cam a 


Circle 286 on Inquiry Card. 


We Want to Send You a 


268 PAGE CATALOG OF DISCOUNT 
COMPUTER SUPPLIES & ACCESSORIES 


Plus! 

We will add you 
to our mailing 
list for one year 
on a trial basis - 
in which time 
you will receive 4 
catalogs from the 
most unique 
company in 
our industry. 



COMPUTER SYSTEMS 



5545 Bridgewood* Sterling Heights, MI 48310 

CALL US TOLL-FREE (800) 493-5777 or Fax (810) 2688899 

Simply utilize the reader sewice number below - 
or call, write or fax us for your free catalog . 

Circle 280 on Inquiry Card. 



Vide* menufaetures portable, 
durable, and programmable data 
collectors for applications such as: 

* inventory * warehousing 

* security * asseuraddng 

* field inspections 

and virtually any application 
requiring data collection at the 
work site. 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to lit in the palm 
of your hand. 


dex 


Call for a free 
information kit today! 

See us at COMDEX, Booth #7755 
1105 N.L Circle Rlvd., Corvallis, OR 97330 
503-758-0521 * Fax 503-752-5285 


Vide*, TimeWornt DuraWand, TouchHmbe, and OmniWjnd are reentered trademarks of Vide*. Inc. CCQ6&2 


Circle 236 on Inquiry Card. 


SERIAL/PARALLEL I/O ADAPTERS 


RS-232/422/485 • Dual Serial 
Quad Serial • Serial/Parallel 

16550/16650 Buffered UARTs 
Flexible Address and Interrupt Capability 

Ask about our new PCI I/O Products l 

* Made in USA * Lifetime Warranty 
K * Unlimited Technical Support 

Globetek, Inc, 

3505 E. Royalton Rd. Ste. 160 • Broadview Hts,, OH 44147 
800-229-4640 * 216-526-8550 • Fax; 216-526-8817 


Circle 275 on Inquiry Card (RESELLERS: 276), 



What Do You Need? 

■ Harddisks? ■ Networking Cards? 

■ Adapters? ■ Memory? 

* Constrained Product? « Surplus Items7 

* Best Price? » Best Availability? 

We have it! Or well find it for you — worldwide! 

IBM COmPAd m PACKARD 

Call: USA 1 904 913 9001 _ COCOM 5 

Fax: LISA T 904 913 0814 AUsi tmemaHoaot DivisUm 

Export Regulations will tie followed. IBM;. COMPAQ and HP 
are registered trademark and property of their respective owners. 

Circle 287 on Inquiry Card. 
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HARDWARE SHOWCASE BYTE 


Conmuinications/Networking 


Conimunications/Networking 


Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you're asking "what’s 
CTI,” you’re missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to die telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you’re already developing a CTI 
application. Then it's time to discover Rhetorex. 1 * 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform-give Rhetorex a call. And start making 
CTT a reality today. 


RHETOREX 


Rhetorex, Inc,, 200 E. Hacienda Ave>, Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 

All trademarks identified Ivy the ™ symbol sire trademarks vf Rhclurc*. Itw. 

All olhfit tfi&femauks belong to their respective owners. Ci 1^93 Rhetore*. Inc, 

Circle 233 on Inquiry Card, 






Circle 300 on Inquiry Card (RESELLERS: 301). 


Computer Telenhony 
Voice Cards 
Deueioner Kits . 


A; a leader in Computer leleptiDni tapnoii 
platforms. P!KA is not only redefining tec Wo- 
gy sianriiuris hut also the slanders of vendor 
commiM to CII sotae developers. 

ContacE os to finfout oheot onr fatQst offerings*- 
in BSP hosed nuillMine voice cords gyevef 
opr kits for 15, Windows, OS/2 and It > . ^ 

• O- ILp-h 

PIKA TECHNOLOGIES INC 'JLfil 


155 fcrence Matthsws Ctbs. 
Kanatajntarm K?M 2At Canada. 
MIW59M555 1 

tal-ilJ-HI -14U 
Email: iete@pilajika.ca 



Voice 

Boardsfrom 
•New Voice. 

Now the 
are obsolete. 

(Scary, isn’t it?) 

Computer Telephony Integration 
[CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti¬ 
cated 2, 4 t or 8 port models provide the 
best building blocks for success. Used in 
applications such as: 


IntT Callback/Debit Card 
Interactive Voice Response 
Voice Mail/Messaging 
Automated Attendant 
Fax Back /On* Demand 
Teleconferencing 
800/900 Services 


voice 


• Telemarketing 

• Audiotex 

• Talking Yellow Pages 

• T1 Interface Support 

1893 Preston White Drive 
Suite #120 
RtstomVA 22091 

Tel (703) 648-0585 
Fax (703) 648-9430 


Circle 254 on Inquiry Card. 


CONTROL 

ALL YOUR SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 



MasterConsole 

Save space, time and money 


* 2 - 64 Computers 

* Any mix of PCs; 
PS/2 & Serial Mouse 

* Add Mau &. Sun 


* Keybnard/Mnuse Emulation 

* AUTOSCAN 1 * 

* Front Pane] & 

Keyboard Selection 


□ 






Remote Access to 150' 
Desktop or 
Rack Mount 


a 

RCI 


CALL TODAYI 800-RCI-B090 x 7\ 

RARITAN COMPUTER, INC. (308) 874-4072 Fax (908) 874-5274 
10-1 llene Court, Belle Mead, NJ 0S502 ■ sales@rarflan.com ■ http://www.raritan,coiu 


30-DAY MONEY HACK GUARANTEE FULL I-YEAR WARRANTY 


SirtworU + Interop, AlLaula. Booth .Sopt. £7-29 ■ rOMDKX/J’all, I js NV, tt.r 5000. Nov 13-17 

WTERNATlONAt Frame: (33) 1-64 67 64 67 Germany: (491160-522-6222 Ireland: (35311-454-0589 
Italy; (39)2-66800546 Japan: (81) 3-3255-1517 Korea (82) 2-412-5775 
Nci!»Me:( 3I) 10-4423313 Sweden: (46) 020-788850 Switiurlaid: (41) 22-7532200 
UK: (44) 244-520222 or (44) 344-424-333 RCI Taiwan: (606) 2-216-1117 RCI Europe (31 )-l 0-4586-673 
INTERNATIONAL RESfUlRS INQUIRIES WELCOME - CONTACT RCI (908) 874-4072 


Circle 250 on Inquiry Card (RESELLERS: 251). 


292 HVXI?: NOVEMBER 1995 

















































Communications/Networking • Computer Sys/emsM Computer Systems 


LET YOUR COMPUTER DO THE TALKING! 


Integrated 

Voice/Fax Mail 

integrates major voice/fax applications plus 
program control Into o ne ftiJl-featured iilfih 
performance software. PG - AT/ 386 / 4 K 6 based. 
Menu driven. Easy to use 1 , l ull support lor 
Rhetorex, New Voice, Dialogic, Kicom, Pika, TTl 
and Intel voice and fax hardware. Supports up 
to 32 voice lines and up to 8 fax lines. 
Hardware + Software Kits 
2 voice lines kit slarls at S' j) J J* 

Fax-on-Deniand lines: 818-368-4566 or 
818-368-8848 

SigmaTech Software 

TeL (818) 368-6132 Tax: (818) 368-7859 

10801 Bismarck Av l j ., Mortliridge, CA 91326 USA 
(R^Uers/l^tets/OFMs/Privait; Jubdsm* welcome) 


II Automated Attendant 
H IJnliniited Audiotex 

■ Voice Mail 
Talking Yellow pages 

□ Telemarketing 

■ Fax Mad 

■ Fax-on-Demand 

■ Fax Broadcasting 
M Date/Party lines 
1 IntT Call Back 


Circle 241 on Inquiry Card (RESELLERS: 242). 


Bm Inn Windows! 

♦ Voice Moil 

♦ Auto - Attendant 

4 fax - On - Demand 

♦ Programmers' Too/ Kits 

For Sales & Information CALL: 

800 . 685.4084 

We Seu Wet $nct. Ate Uel 

(Mopw/m package* mMk) VISA-HC-AMEX-COD 




, l A 


K ifcc. 


TALKING TECHNOLOG 


1125 Atlantic Avemm. Alameda, California, 94501 
Voice: 510.522.3800 Fax: 510.522.5556 


Circle 235 on Inquiry Card. 



STtRVIEW 

Control up to 216 Servers 

with just I Monitor, Keyboard, and Mouse 
■ Supports SVC A, VGA r and Multisync Monitors 

• Keyboard or pushbutton CPU selection 

• Autoboots Keyboards and mice (SV421) 

• Ca scad able 


✓ 

* 

<* 

* 


5Vb21 

SV42t 

AT 

PS/2 

b 

4 

21b 

h4 

$349 

$44*) 


L 4 LHI Prfc* f pullrb to CSWUl. -i.r.dul 

USA/Canada: 8l)(T265-1tS44 (ext 231) 

France.- tt-S90-366J / UK: 0-000-90-7710 
Fax: (519> 43S-6555 i loleme! E-Mail. 

_ jtl _l_ Stw us H COMaOVFatt K, tn Vegaf - fitwlh .HftM 

StarTech 


COMTUTIS OTOOUCH 
USA < lAiiuh - UK • 
(ittirany * Hung Ximj! 



Circle 268 on Inquiry Card (RESELLERS: 269). 


mlti&trial Strenglli PC Solutions - Mode in USA 


Rack Mount Products ‘Designed, Buill in USA 

• Rock mount Systems - 386 to Dual Pentiums 
■ Rack mount Chassis - Up To 20 Slots 

Custom Design 8 Modifications available 

• Rack mount Monitor-Up to 20" 

• Rack mount Cherry 1 0 1 Keyboard 

• HOD / CD-ROM Enclosure - Hot Swappable 
•HIM 4/12 Workstation 

20 Slfll Hot Swap Redundant PS ,. ri 

Passive Backplanes ■ From 3 slats la 2D slots 
Segmented Backplane Available 

E ulhffiital o g 

* San. Ttvw?. CA 95131 



»OO-927*54f04 
408-452-9200 * 408452-9210 FAX 



In-Kouse Design • In-House Mnnufoduring * Custom Configumlhms 


Circle 239 on Inquiry Card (RESELLERS: 240). 



ENCLOSURES 
for 386, 486 & Pentium 
KEYBOARDS 
MONITORS 
DRIVE ENCLOSURES 

PC Enclosures 

from $300 

Monitor: 

IQ* SuperVGA 
Color from $650 

Keyboards: 

Drawer, Shelf & 
Panel from $35 

Excellent Air How & Cooling 

• Accepts Most Motherboards and Passive Backplanes 

• Rack & Desk Models Up to 20 Slots » Rugged, Modular Construction 

20Q, 3QQ & 400 Watt Supplies, UL, CSA, TUV Made in U SA 


Call or write 


INTEGRAND 


brochures, prices 
ora 


fffSfAflCH C 0 R P 


8620 Roosevelt Ave. * Visalia, CA 93291 

209/651-1203 fax 209/651-1353 

FOjBW ■ .3ff& , :iasPHnliitfT7 1 “ (AM - Di/mrn1ctMpi#eftot^mt)!KUd(rf. 

Circle 226 on Inquiry Card. 


Rugged computers, monitors and keyboards 
for industry use. Standard or custom designs! 

□ Industrial □Telecommunications □Military 

• All-in-one 80486 or Pentium CPUs. Up to 3 per system, 


> 3-20 slot 1WPCI backplanes, 



• 230W to 440W power supplies, 

115/230 VAC or 24/48 VDC, 

> Modular "hot swap” electronics. 

• Shock mounted rugged designs 
with up to 4 fans, 9 drives, 

■ Low profile 3.5” to 875" rack 
chassis, KX7NEBS compliant. 

• 10” T 14" or 17” rack monitor 

• Rack keyboard with trackball, 

• 12 standard designs to choose. 
Low cost specials to your need. 

• Made in LISA. 2 year warranty. 

Refining PQ; for Industry 

619-598-1900 


Mk:m Alliance 


: 3 

' : 


/ 


Circle 234 on Inquiry Card. 
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HARDWARE SHOWCASE 


Computer Systems • Data Acquisition 


Data Acquisition 



8 BIT, 250 MSPS A/D Card 




GciGg 

1-800-567-GAGE 


CSUTE 

CS250 

CS2125 

CS10I2 


Gage Applied Sciences inc. 

5610 Bois Franc, Montreal, QC, Canada H43 1A9 
From outside Norlti Arnerics, call +1-514-337-6093 
Fax: {514) 337-8411. BBS: (514)3374317 


V 

V 

V 


12 bit 60 MSPS A/D 
Software Drivers 
Up to 16 Meg Memory 


Circle 226 on Inquiry Card. 


Rackmount Solutions 

RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmaunt Chassis t9rx7'Kl T $131 

Rackmount VGA Monitor $531 

Rackmount Munilur Shell $113 

Rackmount Cherry Keyboard Drawer $20C 

RACKMOUNT PLATFORMS - Oty 1 Pricing 
RMS406DX2-E6 EISA $1593 RMS40GSX-33 $915 
F1M54H6DX-33 $1135 RMS3&6SK 33 $665 

RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EiSA/lSA 435. 48&5X. 396, 386SX 
RACKMOUNT MONITORS - Super VGA & Monucbmme 
RACKMOU NT KEYBOARDS - High Quality Ctarry KB 
RACKMOUNT SWITCH - Vrdeo/KB up to 12 CPUs 
RACKMOUNT Cabinet - Modular tom 21 ■ ID m* ntgh 

Exclusive International Distributor Program now Available 

Flff VALLEY 

TECHNOLDCY LHC 

2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: [51QJ 447-4559 

Circle 23S on Inquiry Card. 




Our new DSP-based, JM sample s 
portable digitizer offers the 
fastest notebook PC-based data 
acquisition available. Its SSsH 
and programmable tow-pass fitter 
options accommodate a variety of 
transditcers DOS, Wmdmtir. 
and icon-based software support 
indoded. ftyr, $£495. 

* tetm J3MTO 

'jrr - L: 

Vv ^ 1 V_f t Cf- VJTuS 'J~, 


Circle 229 on Inquiry Card. 




Rackmount PCs 


Industrial PC Chassis 


Industrial Workstations 


Panel Display PCs 


Pentfu m/466/366 CPU Cards 


RS-232/422/485 Interface 


Analog and digital ItOs 


Data Acquisition 


PC Solutions 


Industrial 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs, 

Adv^mtech 

750 E. Arques Ave, 

Sunnyvale, CA 94086 
408-245-6678. Fax 408-245-8268 


Circle 224 on Inquiry Card. 


BYTE NOVEMBER 1995 


INTELLIGENT DATA ACQUISITION 

front 

Microstai^^^ 

LABO^WE^y 

the onboard intelligence company 

• Control Loop < 1 ms 

• Windows, OS/2 Warp 

• External Expansion 

• DLL. VBX. Delphi 

• DASY Lab. LabYIEW... 



DAP3200e m with onboard DX4 


• High Speed I/O 

• Digital Signal Processing 

• Multiprocessor Systems 

• Most PC Sof tware 

• DAPtools for HPVEE 


206-453-2345 — 206-453-3199 fax 
info # mstarlabs.com — www.mstarlabs.com/mstarlabs/ 


LOW COST/FAST A/D BOARD 

Model AD-8HS0ATfor PC/AT ISA Bus 


m 50 MSPS, 8 bit 
$3,595 with 1 MB 
m Up to 4 MB Memory 

■ Versatile Function 

■ Easy Programming 

■ Free Demo Program 




Worldwide agent - Sci Tran Products 

1734 Emery Drive, Allison Park, PA 15101 U.SA 
Tel: (412) 367-7063 Fax: [41 2) 367-7063 

Headquarters - Thamway Co., Ltd. 

3-9-2 Imaizumi, Fujishi, Shizuoka 417 JAPAN 
Tel: (0545) 53-8965 Fax: [0545) 53-8975 


Circle 281 on Inquiry Card. 























































Disk & Optical Drives • Keyboards 


Keyboards • LAN Hardware • Laptops & Notebooks 






Custom 

SCSM/ue 
Terminator 

Benefits: Remote 

* Improves. SCSI Bus Performance 

• Less Errors; More Reliable Data Transfer 

■ Diagnoses Problems * Analyzes Signal Quality 
Features: 

■ Active Regulation * Supports 6® Pin, 50 Pin 

■ Status Indicators ■ Gold Contacts 20 £ 


SCSIVue™ 

Benefits: Diagnostic Cables 

* No Loss Of Important Data 

* Faster Performance * Test Cable Integrity 
Features: 

* Diagnostic Indicators ■ Large Ferrite Filters 

* Triple Shielding (Unique Cable Design) 

* Double Gold 20u' Plated Connectors 

* Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


Over 40 Cab/e Styles In Stock 

SCSWue" Teflon 
Custom Internal Cables 

Benefits: 

* Less Errors, Ultimate Performance 

■ Silver Wire Improves Signal Quality 
Features: 

* Perfect 90 Ohm Impedance Match 

* Triple Pronged Connector With Gold contacts 


Custom internal Cables in 1 DAY) 


2+3 

COMPATIBLE 


SCSI Active 
Digital Switch 

Benefits: 

* Share SCSI Devices Between 2 Computers 

* Attach up to 14 Devices to 1 Computer 
Features: 

*2-1 Active Digital Switch/Repeater 

* Regenerates SCSI Signal for Long Runs 


Granite D*i*G*KT*A*i The SCSI Solution Company 

3101 Whipple Rd. » Union City, Ca. 945S7 * Ph: 51Q-471-6442 * Fax 510-47V6267 


Circle 243 on Inquiry Card (RESELLERS: 244). 


CUSTOMIZE YOUR KEYBOARD 

9 Custom Key Imprinting - all brands! 

• Custom Colored keys for IBM®, DEC®, 

Wyse®, Key Tronic®, Cherry®* and more! 

• Custom and stock keytop label kits for 
software support & languages. 

• Full color keyboard templates made to 
your exact specifications. 

• Word Perfect Keyboards* 

« Cyrillic, Arabic, Hebrew, etc. Keyboards 

CUSTOM HOTLINE 800 937-1337 



^TOTh the leader tn Key top innovations 1 ' 



CO R PO RATIO N 


Depi. BYTE, 260 Justin Dr. 
Cottonwood, AZ 86326 

520 634-7515 

FAX 520 634-4620 


Circle 227 on Inquiry Card. 


ANTEC 




Zero Down Time Server Solution 

w/ Hot Swap Recfundanl Power Supply 

18 Bay File Server Casa 

• 8 Open Drive Soys 

• Removable Motherboard Rock 

• 3 System Cooling Fans 

Hot-Swap Redundant Power Supply 

• Load-Shoring Design 

• Power Fault Alorm/LEDAignol 

• M+1 Redurdonty 

Also available other Server & RAID Cases 

ANTEC 

INCORPORATED 


2859 Bayview Drive, Fremont, CA 94530 
(510) 770-1200 ext 313 Fax {510) 770-12B8 



Circle 272 on Inquiry Card, 






REMOVABLE STORAGE MODULES 


tA I UKfcSs & Ur 1 lUIMi*. 

► Supports most 3.5 F hard 
drives 

*- IDE r or SCSI interfaces 

► Hot removability 

>■ Key lock ON/OFF securr 

► Fan cooling option 

► Built-in SCSI ID sale 
switch option 

► Ruggedizecl aluminum c 
low-cost plastic version 
Rower/Dnve activity 
LEDs 

* Patent protected 


RUGGED RACKMOUNT KEYBOARDS 


> 19' rackmount keyboards 
>■ 1U or 1.75* space 

> 25 models 
*■ Full travel and 

types 

> IBM PC XT/AT 
corooatible 

> US and Inti versions 

> Spring-lock front pan- 

> Soria] output 16mm, 2 
button trackball 

Call Elina at 

510-656-3400 


IELMA- 


ELM A Electronic Inc. 

44350 Grimmer Bbd 
Fr&mont. CA 9453S 
Tel (StO) 55S-3400 
Fist. (St01 


Circle 252 on Inquiry Card (RESELLERS: 253). 


U.ptop/No^jic&.v 

UPGRADES 

CPU and Hard-drive Upgrades 
for all major brands. 

• 486SLC2 dock-doubled CPI' upgrades for 286/386SX\s 

- IBM 486SLC2 fwith 16KB cache) for true 486 performance 

• 386DX to IBM 486BL3 clock-tripled CPU upgrades, 

• i486SX/DX to i486DX4 dock-tripled CPU upgrades. 

- I pgrade-packages (CPU & hard-drive) from $395.00 

- Packages include installation^ file transfer & return shipping. 

Request our new Upgrade Guide 

Now available! 486 upgrades for most IBM PS/2 models, 

CORPORATE 


Upgrades, Inc 


(800) 240-6190 

WCamuto: Tel: (91 S)53&-37t0 Fax: (916)536-3719 P0 Box 289, Fair Oaks, CA 95628 
lurotHT. Tel: (+4618-761-7668 Fax; (+46} 8-751-4601 Box 1189, Kista, Sweden 

All trademarks are the property a[ ihelr respective owners',- ^ 

Circle 270 on Inquiry Card 
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HARDWAREE SHOWCASE 


Mail Order • Memory/Chips/Upgrades 


Modems/Multiplexors • Multimedia 






pH were tti lntlT*fl of tending your 
storage cr ad-din-g a CD-ROM you 
mighl waul la givs ns a call 


WK525F-71 

WX525F-ZB 



We sjeiralize in expansion houBiRg. licm on? 
3*1/2" portable 01 cue 5-W ZFP an the 
way up Id eqlHeen 5-WHH 


WK5Z5F-4B , aj 

SpftClitt 

$55 


CALL US FOR A PORTFOLIO to order 800-75-WtTEH 

OUTSIDE CAUfffRHlA 9 3 0 3 9 


WETEX INTERNATIONAL (USA) CORF. 

624 S, Hambletton Ave.. City wf Industry, CA 01744 
Tel: {SIS] 854-6500, Fax (01B| 854-0611 



CA/v&E^N 


1576 Lirarcey Way 
San Jose. CA 95131 

Fh. 406^37-0390 
Fan, 408-937-0391 


Circle 265 on Inquiry Card (RESELLERS: 266}. 


rVoicePro t2 'JE 

12-Line VoiceMail/Fax/Data & Sound System 

Takes voice calls and faxes an 2 lines, routes voice mail, 
transfers calls, rings extensions, and delivers fax-on-demami 
cctils„. running in the backgnrrunal 



Circle 283 on Inquiry Cord- 

SimmVerter™ 

Save $100s in memory when upgrading to newer PC Systems! 

SimmVerter™ converts your old 30 pin SIMMs to 36 bit, 72 pin connector SIMMs... 

...for only $19 

V Converts four 1MBX9 SMMs & one 1MBx36 SIMM (4MB), 

^ ComiErts f«jr4MBi(9 SftTMs to one 4MBx36 SIMM (16MB). 

1/ Guaranteed to work in any system uslntf 36 hll memory 

✓ Wtata altMifl with dUht 36 h<t and wen 32 bit SIMMs 
l/ lip to 4 adapters can be installed side by gkfe. 

4 monels 1« choose from to Tit any system 
a/ Patented sod designed tn the USA, 

To Order call 1400440-7466 

OEM, dealer & distributor Inquiries welcome \ 

' F’riott par adopts: Add $5 fnrsftpfpg and hanrlllnn and writes lax wture ^pfcaHa 


* Toll QuaTRPRice Mail 

■ Fast 14/4 Data/Fax Modem 

► 1 or 2 Line Simultaneous 
Voice Mail Operation 

► Sound Waster 16 Compatible 
Audio 

* Built-in Caller ID 

* Distinctive Ring Detection 
1 external Fax Ringer/ 

Discriminator 
- Out hound List Dialer 
p Felx Forward 

* Fax On Demand 
■Auto Attendant 

■ Mu.sk/Message on Hold 

* Unattended Cal), Page, and 
Message Forwarding 

► Automatic Data 
Collection 

* 2-Way Speakerphone 

* External Speakeqjhone & 
Audio Source Connections 

* Record with Handset 

ur M i c rophone Fax- 1 

m 



* Te I^S^^^^iieeFro +2 Message Center 1 

* Superwjoe M and ESS AudioDrive™ Software 

* Cables & Complete Operating Instructions 

* External Speaker & Microphone Optional 


iiit-* i» 

Knnirtr Viiirt 1 Kmijiiill Imt, 

\' iiatLi'nikri Mcr^int Hl'Hth-y, 

A TAM driven Sbr Vrlndnmn ''J 1 ?. 

H'r ;mtidr frrr Irchilnl \j.i|r|nn t 

li«r I tw firsi VU dfiTi, 



Sales: 1-XIK1-W-PR02 
Info: 1-512-392-6600 
On-Demand: I-512-392-399! 



Circle 267 on Inquiry Card. 


Let your "true colors shine 
through" when you advertise your 
computer products in BYTE's 

HARDWARE/SOFTWARE SHOWCASE 
our popular, affordable, 
4-color advertising section! 


For more information call your BYTE 
sales representative (see listing, 
page 307) or fax 603-924-2683 




Convert 30-pin SIMMs into 72-pin SIMMs. 
Add 72-pin SIMM slots to your system. 

Pl-jg & Play msiaflaKOn 
486. Pentium & Mac compatible 
i^'i Totally transparent 

■■■ ■ iv^ On board logic Cs 

1; p Eucn sflrjpie- indu-sd-jsllv 

i -l Lifetime'warranty 

S}> : Mamjtacturedsince 1993 


http://Hrww.sr m mstack, 


1751 Second Ave., New York, NY 10128 Tel (212) 410-1597 Fax (2i 2) 410-0452 


Circle 278 on Inquiry Card (RESELLERS: 279), 
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Wti|ku|DKnBaillsfflDKTCl? ■ hnsz-Ks tnS:^ vrth tit-.radffiiilfi pKik- fs 
festipjByjiial p nwr-iu &£n rmsi frr yr 


t+efHpwp r* fci mr iMvuic tavujnKs jpaiiy Kd&y Ltetim A#wm 

■ TTiriKr£i o™rij! #!J=rf Ti'sirtfis HjUSrwd* riipb-^ni ■ UuiJ'- 
HwKliku.wvy ludiiiM'W!. m R*i»h * 6a litT'iiB ifip *t &: srrd 
iinDitii'ii ,;J ■. :j i'E¥? arv ai£*:ni. a Call ard -rsk 4si e uurn| 
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Multimedia • Programmable Hardware 


If We Don’t Sell it, 
It’s Not Worth 
Looking At. 



Panelight offers 

THE BEST IN SELF-CON¬ 
TAINED LCD PROJEC¬ 
TORS, LCD PROJECTION 
PANELS, SUPER-BRIGHT 
OVERHEADS, MULTI- 
MEDIA MONITORS, AND 
ACCESSORIES FROM THE 
WORLD’S LEADING MAN¬ 
UFACTURERS; Hitachi, 
In Focus, proxima, 
NEC, NVlEW, POLAROID 
AND OTHERS. 


Call the experts at 
Panelight 

Display Systems, Inc. 


Panelight for 

OUR 

FREE CATALOG! 
1 - 800 - 726 - 3599 . 


Mon.-Fri., 

6:30a M-5:30PM P.S.T. 
24-hr. Fax: 415-986-3817 


f/3fr7 


PANELIGHT DISPLAY SYSTEMS. INC., 
P.O. BOX 190940. 

San Francisco. CA 94119. 

OR CALL 415-772-5800. 


Circle 282 on Inquiry Card. 



Circle 232 on Inquiry Card. 


PC/Mainframe/Mini Information exchange 

• Tape Transfer and Format Conversion 

• EBCDIC «-♦ ASCII Data Manipulation 

• AS/400. TK50. and QIC Drives 

• UNIX Tar and DEC Save Set Options 

• Reseller Inquiries Invited 

QuickCopy ' Tape Duplication 

READ/WRITE 9-TRACK 
3480 • 8MM • DAT on 
YOUR PC NOW! 

&UI Tit, ... (3/7) 742-2077 « 


1-800-248-3475 


http://www.shaffstall.com/info 


Circle 246 on Inquiry Card (RESELLERS: 247). 




Use our SmartCore as 
a shortcut to a custom- 
designed controller. It 
is a C-programmable 
microprocessor core 
with memory, super¬ 
visor, DMA, and clock 
already built in. Just 
add your own interface 
and control logic. 


1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 


Call our AutoFAX 916.753.0618 
from your FAX. Request data 
sheet #34. Also ask about our 
$99 evaluation kit! 


Circle 237 on Inquiry Card. 


250W/+24VDC Input 

250W/-48VDC Input DC-fo-DC Converter 

Contact us for +12VDC input model !! 

• ACE-925T: -40VDC to -57VDC 

• ACE-925C: 18VDC to 30 VDC 
Input protection against wrong 
polarity 

• Operating Temp: 0 C - 50 C 

• Storage Temp: -40 C - +75 C 
Dimensions: 5 7/8 X 5 1/2 X 3 1/2 


ACI Western Region: 1-800-983-11 77 
SYSTEMS Eastern Region: 1-800-886-2243 


Circle 263 on Inquiry Card (RESELLERS: 264). 





To Subscribe to BY TE muga/ine. or for 
Customer Service, contact your locnl BYT! 
Subscription Representative: 


Benelux 

(jerry Westerhof 
Phone: 31 2209 1855 
Fax: 31 2209 1145 
France 
Eric Le Quinio 
Phone: 33 1 49 77 03 06 
Fax: 33 1 43 76 74 29 

Germany, Austria, 
Switzerland 

Wolfgang IJrezina 
Phone: 49 89 525 847 
Fax: 49 89 529 850 


Greece 

Maria Hadjioannou 
Plmne/Fax: 

30 61 272072 

ilungary 

Imre Szabo 

Phone: 36 76 488888 

Fax: .36 76 488889 

Ireland 

Ian Baiigham 

Phone: 353 I 2859609 

Fax: 353 1 2857370 


Italy 

Fiirico Campia 
Phone: 39 118127656 
Fax: 39 11 8127744 

Middle East 

Zafar Inamdar 
Phone: 971 4666788 
Fax: 971 4621149 
Poland 
Wlodek Bincvzk 
Phone: 48 2 625 22 75 
Fax: 48 2 628 16 14 
Portugal 
Mamie! Neves 
Phone: 351 1 3479301 
lux: 351 1 3475127 


Scandinavia 

Lauge Dehn 
Phone: 45 86223188 
Fax: 4586228159 
or Gunnar Sandbjerg 
Phone: 45 42803341 
Fax: 4545805579 
South Africa 
MAST Publications 
Phone: 27 11 8804988 
Fax: 27 11 4428327 
Spain 
Publitrade 

Phone 34 1 733 7346 
Fax: 34 1 733 8970 
or Eduardo Montojo 
Phone/Fax: 34 1 57 16685 


Turkey 

Cengizliren 

Phone: 

90 2 163453473 
Fax: 90 2 16 346 2464 
United Kingdom 

Peter Gregson 
Phone; 44 61 430 3423 
Fax: 44 61 494 6976 

or 

John Uiker 

Phone: 44 258 821114 
Fax: 44 258 821115 


If there is no BYTE 
representative listed 
above for your country, 
please contact: 


BVTE 


BYTE Subscriber Services: 
PO Box 72, Galuay, 
Ireland. 

Pax: 

+ 1 353 91 752793. 
Phone: 

+1 353 91 752792. 



A Division of The McGraw-Hill Companies 
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SOFTWARE SHOWCASE BYTE 


Communications/Networking • Database • Educational 


‘Talkie™ uut 


u INTERNATIONAL CALL BACK 
^ LONG DISTANCE RESELLER 
u PREDICTIVE DIALERS 
u DATE-LINES \ CHAT LINES 
ENCING 


" lo * VOICE-MAIL ♦ 
AUTO-ATTENDANT 
O lo u FAX-ON-DEMAND 
2E ^ u AUDIOTEX 
S c=> - OUTDIALING 
AO ^ ‘-’TELEMARKETING 
L- * *APP-GEN & MORE i 

"Very good product for VARs" 

Computer Telephony. Mar 94 


■800-TALKIE4 Fax:716-855-2244 CAM! 6-665-7638 


product I 


Circle 262 on Inquiry Card. 


Factory Data Collection 



The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 

The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 

computerwbe; 

302 N. Winchester • Olathe, KS 66062 

913-829-0600 • 800-255-3739 • FAX 913-829-0810 

Circle 225 on Inquiry Card. 


Hypermedia 
earthquake in learning! 

Genius combines late-breaking technologies 
in hypermedia, knowledge representation, 
memory and learning. Based on 
SuperMemo: a worldwide known algorithm 
for spacing repetitions that intelligently 
adapts to user’s memory. Already the most 
popular Polish Windows software thanks to 
its ability to greatly reduce forgetting and 
increase productivity in learning. 

See us at Comdex, Las Vegas. Sands Expo and Convention Center. M5932 

SuperMemo World, uf R. Maya 1.61-371 Poznan, Poland, (el -48 61 764066. lax +48 61 764073 
Czech Rep let +42 5 529912. fax +42 5 529911 Finland tel +358 0 7001 7560, fax +358 0 70017562 
Germany tel +49 2304 818 54, lax +49 2304 832 71 Holland: tel +31 71 214781. fax +31 71 227329 
Norway tel *47 22 211676. fax +47 22 212154 UK tel *44 161 568 0083. fax +44 181 569 7175 
USA: tel 217 244 7144, fax 217 244 7757 e-mail aupmwmoSfireffyprairienet.org 


Circle 248 on Inquiry Card (RESELLERS: 249). 
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Educational • Mathematical/Statistical 


Featuring the best-selling 


Novell’s CNE Study Guide 
So You Wanna Be a CNE?! 


1 


INCLUDED 


Conforms to Novell's 
NEW CNE PROGRAM 

announced April tl, 1995 


► Train all your LAN managers 
for one low price. 

^ Study in the convenience 
of your home or office. 

► Learn at your own pace. 

► Save hundreds of dollars 
compared to live instruction! 

Six months free on-line support from 

live instructor via BBS included. 


CALL 1-800-877-4889 ext ?s 


COURSES COVERED 


■ NetWare 3.1 x Administration 

■ NetWare 3.1x Advanced Administration 

■ NetWare 3.1x Installation & Configuration 

■ NetWare 4 Update 

■ Service and Support 

■ Networking Technologies 

■ TCP/IP 

United Education Centers 

50 South Main. Pleasant Grove, UT 84062 
801-785-7900 ext. 28 


Circle 261 on Inquiry Card. 



To solve tough 
numerical 
analysis 
problems, 
you need... 


NATIONAL 

MTRUMWn 


Numerical Analysis Software 

Free HiQ numerical analysis and data visualization 
demonstration software for Macintosh. The demonstration 
package includes the HiQ demo program and an 84-page 
step-by-step demonstration manual that gives the user a 
comprehensive look at HiQ. Example problems include: 
signal processing, ordinary differential equations, linear 
algebra, numerical integration, and 3D visualization. 

National Instruments 

6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 

(800) 433-3488 (U.S. and Canada) 

Fax (512) 794-8411 

Ask about our Windows 95 32-bit software 


Circle 230 on Inquiry Card. 
















































ESCAPES FINANCIAL 


Mathematical/Statistical • On-Line Services 


Learn C++ & Windows-Based Programming... 

Simply, Quickly! 


For High-Quality 
Scientific Publishing, 
use PCT^X 

Typesetting Software. 

Make all your documents and math formulas look their best! 

For a tree brochure, call 800/808-7906 or 415/388-8853 

Fax: 415/388-8865 E-mail: pti@crl.com WWW: http://www.crl.comrpti/ 
Personal TeX, Inc. 12 Madrona Street Mill Valley, CA 94941 USA 

Circle 231 on Inquiry Card. 


Let your 


"true colors shine through" 
when you advertise your 
computer products in the 




With the OML Learning 
Series” you can learn 
C/C++, object 
technology and 
Windows“-Based pro¬ 
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series” 
C/C++ Series ’ 
OOA/OOD Series', 
OLE Series” 


Call us for 
information, 
and FREE 
Demo 


Each series: $249* (reg $400) 
Any 2 series: S399* (reg. $750) 
Any 3 series: $549* (reg. sioso) 
All 4 series: $649* (reg. Si300) 
LAN version: Call 

• limited Time Offer 

800-6789-OML 


Visa 


A rr 


Object 

Management 

Laboratory 

TEL 805-373-8111 
FAX: 805 373-8116 


NtWfltttftSt 


Japanese / ungitsn 
Machine Translation no- 
Internet 

•Automatically translate e-ma 
messages to English / Japan* 
-For detail, please check our 
WWW home page : 


KUREO TECHNOLOGY LTD. 

303*3600 Gilmore Way. 

Burnaby B.C V5G 4R8 CANADA 

Tel: (604) 433-7715 Fax: (604) 433-3393 

inq^’intransnet bc.ca 


i word processor 
IS-Windows. 

•th OLE2.0 server feature, 
ou can insert Japanese on 
English applications 

High end Japanese/English 
machine translation program 
-incredible translation 




Fame & 


wai 


s 


Don't 

method ot com mi 
Let the world know about you 
products or services. 


in the Evolving Global Economy 
Limiting to Miss the Net Wave' 

■ Web Home ? ao\e Package 

^^Tumkey Setup */% 

Registration 

10 Electronic Publishing Full Color Pages 
0 E-Mail World-Wide for About 5e/min. 

0 Hypertext Your Brochures,Data Sheets 
0 Measure Customer Visits / Interest 
0 Music, Voice Messages Too 
f Individuals - Non Business WWW Package .oQ 

Setup $89 and Account $20 per month 50 7 | 

www.siliconsoft.com on Internet or Call for Details 

800-969-4411 SSi 

5131 Moorpark Ave. #303. San Jose, CA 95129 

-"|R nolle* MllcnnSaft, Inc. 


Circle 234 on Inquiry Card. 
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Circle 257 on Inquiry Card. 


Circle 255 on Inquiry Card (RESELLERS: 256). 


HARDWARE/SOFTWARE 

SHOWCASE 


our popular, affordable, 
4-color advertising section! 


For more information call your 
BYTE sales representative 
(see listing, page 307) 
or fax 603-924-2683 


’"lO PER MONTH 

UNLIMITED! UNCENSORED! 


File Edit them Go Bookmarks Options Directory Help 


|«j&] aJ&J ®| 


Locution hHp://hon»#.mcom oom/ 


Why pay through the nose to access the Internet with those big, bland 
on-line services? (Especially since they censor what you can see and do.) 
•IDT believes you have the right to unregulated & uncensored information & entertainment. 
•For $15 monthly we deliver unlimited and uncensored usage with free customer support. 
•We also provide free Netscape™ the ultimat e WEB b rowser with every Slip/PPP account. 
•Plus, it’s always a local call . 


To sign up call anytime: 

1 - 800 - 743-4343 


IDT 


✓NO PER MINUTE CHARGES 
✓ALWAYS A LOCAL CALL 
✓UNLIMITED E-MAIL 


• For 56k or T1 call 201-383-7932 • 


Programming Languages/Tools • Windows 


SOFTWARE SHOWCASE BYTE 












































































SOFTWARE SHOWCASE EVTE 


Communications/Networking 


MULTINET FOR WINDOWS 
THE WORLD’S ONLY TCP/IP 

POWERFUL ENOUGH FOR EVERY ENTERPRISE 




MultiNet for Windows Applications 


Terminal Emulation 

Internet Access 

Telnet 4 rlogin 

WWW browser 

TN3270 

Email: SMTP. POP. 

VT100-320 

and MIME 

Graphical keyboard 

File Sharing 

remapping 

FTP client 

Kerberos 

FTP server 

Network Diagnostic* 

NFS client 

Monitor application 

Network Utilities 

Packet utility 

Ping 

Network Printing 

Traccroutc 

LPR 

Nslookup 

Stream (Revrrx- ldnrl) 

Whols 

PCNFN 

Flngrr 


Cross-platform enterprise computing 
demands greater speed, reliability, support 
and ease-of-use from a TCP/IP solution. 
No other TCP/IP product can deliver it. 

But don’t just take our word for it. Order 
your free evaluation of new MultiNet® for 
Windows today KBam 
and prove it to 
yourself! 




Soffit / 




“TGVbas redefined TCP/IP for Windows. MultiNet 
establishes new benchmarks for speed, compatibility 
and range of services: 1 

David Sbtile, 

Internet Publishing Consultant 
the Facilitators , Inc. 


Or ^-S2O0 


The Enterprise TCP/IP Experts 

fac4MHS7-S20S Email talrs«*lx»cnm »eb Server http/Nvww upmyjto 
TGV Europe Ttt ♦44-1-256441511 





mi warrant* yHIIi ropM Mi lht» pruOurt ttutUNn h j rrgitirml IratlniiirM al TXiV S<<l»art\ lac U) irtlirr mlranria mr dkr proper* irf Am rr q icctrwr cm 


s. O IW Ti.V Satnrr, lac 00\ 


Circle 285 on Inquiry Card. 


•15" & 17" large screen Monitor Ergonomic 
layout of control panel with intelligent 
microprocessor digital control 
•Innovative options include a multimedia 
base designed to fit all PC monitor 

ACTION provides a full 
range of monitors to choose from. 

A special recommendation is the 17" home 
computer monitor with a large screen at 
reasonable price. For more information, call 
us today. 


A Special Choice 

for Multimedia Application 



ACTION ELECTRONICS CO. ( LTD. 

Head office 

Action Electronics Co., iJd. 

198, Chung Yuan Kd., Chung Li Industrial Zone, 

Tao-yuan, Taiwan, R.O.C. 

Tcl.X86-3-45l.M94 • Fax.886-3-452-0697 

Taipei Sales Office Tel. 886-596-5955 ■ Fax.886-2-5928138 

U S A. Office 

Action Computer Technology Inc. Tel.909-444-1300 • Fax.909-444-1308 
European Office 

Axion Technology GmbH Tel.49-2166-9527-0 • Fax.49-2166-9527-27 

@ ®® FTZ MWIM C€ 



COMDEX / Fall '95 

NOVEMBER 13-17,1995 
LAS VEGAS, NEVADA USA 
HallrSECC, Booth nos:S3526G 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a unique classified section 
organized by product category to help readers locate 
suppliers. Each ad has Inquiry numbers to aid readers 
requesting information from advertisers. 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1Yi6" 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2“x2 5 A” ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER’S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more 
information call: Your BYTE Sales Representative (See 
Listing pg.307) or FAX: 603-924-2683. 


RATES (Jan. 1995) 

3-5 6-11 12 

_t«B8« isaiei issues 

1 ad $731 $701 $614 

2W 2 ads/issue 584 

3 ads/issue - - 556 

1 ad $1,462 $1,402 $1,228 

2"x2‘A" 2 ads/issue - - 1,169 

3 ads/issue - - 1,111 

.-COLOR - Add $100. 


ACCESSORIES 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 

4912 Research Dr., Huntsville, AL 35805 

Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 

“Highly recommended .. " Jerry Poumette 
A long-term environmentally-safe. resident contact 
treatment; Stabilant 22 substantially improves the reliability 
o« connectors and contacts for computers, b*o-med»cal 
electronics, telecom, avionics, process control. CATV, video, 
audio, and automotive equipment. 

D.W. Electrochemicals Ltd. 

97 Newkirk Road (North) Unit 3, Richmond Hill, 
Ontario L4C 3G4, Canada (905) 508-7500 


BAR CODE 


Portable Reader 

★ AA Battery Operated, 64K or 256K 

it Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 

★ Double duty as Non-portable Reader 

★ 4x20 Supertwist LCD Display, 35 Rubber Keys 

★ 2 Built-In Inventory Programs or create custom 
it Download tables and Pick Lists 

★ Wand, CCD, or Laser Scanner Input 

★ Serial Interface and Keyboard Interface 

★ Reads 2of5, UPC/EAN, 128, Code 39, etc. 

★ 2 year Warranty on Reader & Wand 

★ 30 Day Money Back Guarantee 

★ 64K Complete with Steel Wand - $799 
it Small Size and very long battery life 

Worthington Data Solutions 

3004 Mission Street • Santa Cruz, CA 95060 

408-458-9938 FAX 408-458 9964 800-345*4220 


BAR CODE 


Portable Bar Code Reader 

> Use as a PORTABLE, WEDGE, or SERIAL 

> 9V Battery Operation with Lithium Backup 
>2x16 Supertwist LCD Display 

> 54 Key Keyboard with Separate Numeric Keys 

> Real-time Clock Supports Date & Time Stamps 

> Reads all Popular Bar Codes (16 types) 

> Wand, CCD, Laser, or Serial Input Devices 

> Built-In Program Generator 

> Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside in Memory 

> Create up to 250 Data Files per Program 

> Up to 250 Look-Up Files in Memory 

> Built-In Calculator 

> Supports HAYES Compatible Modems 

> 64K Memory with Data Compression 

> 30-day $$ Back Guarantee - 1 Year Warranty 

> Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless. TX 76040 

(800) 648-4452 (817)571-9015 FAX (617) 685-5232 


Inquiry 652. 


SVGA Splitters 

• Connect 2, 4, or more monitors to your computer 

a Bright and crisp presentation simultaneously 
on atl monitors - Guaranteed 

• Works with alt VGA, SVGA, and RGB monitors 

• Supports 1280 x 1024 - MADE IN USA 

• Special VGA extension cables to 250 ft 


HALL RESEARCH 

Santa Ana, CA (714) 641-6607 


800 - 959-6439 


Inquiry 653. 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2/ Macintosh 
and Serial Terminals 

it Attaches as 2nd Keyboard, no software changes 

★ Reads 2of5, 128, UPC/EAN, Code 39. etc. 

★ External or Internal attachment on PC 

★ Wand, CCD, Slot Badge, Magstnpe or Laser 

★ Supports DOS, Novell. UNIX, Mac OS, etc. 

★ 100+Configurable Options 

★ Supports USA & International Keyboards 

★ 2 Year Warranty, 30 Day $$ Back Guarantee 

★ Direct From Manufacturer 

★ Top Rated by Independent Review 

★ Complete with CCD Scanner - $599 

★ Complete with Laser Scanner - $655 

★ Complete Wand only Reader- $329 

Worthington Data Solutions 

3004 Mission Street • Santa Cruz, CA 95060 408-458-9938 

800-345-4220 


Labeling Software 

For DOS and Windows with dot-matrix. LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 
LabelRIGHT for D0S-S279. LabelRIGHT for Wlndows- 
$295. 

30 Day Money Back Guarantee 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


RF Terminal 

Communicates 2 way to Serial Base Station from 
150-600 ft. Relay units extend range to 4000 ft. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 Selectable 
frequencies. Small size and low weight - 12 oz. 
with batteries. Base Station - $795. 

Terminal - $1095. 

Worthington Data Solutions 

(406) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 

Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 

Worthington Data Solutions 

(408) 458-9938 (800) 345-4220 


BAR CODE READERS 

For PC, XT, AT, PS/2, & Serial Terminals 

> Emulates Keyboard; Works With Any Software 

> Data Appears as Keyboard Input 

> Uses Enhanced Decoding Algorithms 

> Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 

> Reads All Popular Bar Codes (16 types) 

> Reads HIGH, MEDIUM. & LOW density codes 

> Auto-Discriminates Between Bar Code Types 

> Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

> Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboards 

> Direct From Manufacturer 

> 30-day SS Back Guarantee, 1 Year Warranty 

> Complete Unit with LASER Scanner - $645 

> Complete Unit with WAND Scanner - $299 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway. Euless, TX 76040 

(800)648-4452 (817)571-9015 FAX (817) 685-6232 


Bar Code Library DLL 

Bar Code Library sends bar codes to the 
display, Windows clipboard, bitmap file, or 
printer. Bar Code Library supports most 
applications with a built-in programming 
language that can call a DLL. $349 

StrandWare, Inc. 

715-833-2331 Fax: 715-833-1995 

800-552-2331 (in US) 

Inquiry 654. 
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BAR CODE 


Bar Code Printing Software 
LabelWorks for Windows 

► Prints all Popular Bar Code Types (19 Types) 

► Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes. 
Page Zooms (25%-400%), Templates 

► Rotates Text, Bar Codes, and Graphics 

► Supports Windows Compatible Fonts 

► Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

► Rich Text Support: Mix Styles, Types, & Sizes 

► Automatically Prints Serial Numbers 

► Imports & Exports Graphic Files: 

TIFF, G1FF, BMP. PCX, WPG, WMF, TARGA 

► Supports Virtually all Windows Compatible 
Printers (PostScript, Laser. & Dot Matrix) 

► 30-day Money-Back Guarantee, $295 

•••CALL FOR FREE DEMO SOFTWARE ••• 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(800)648-4452 (817)571-9015 FAX (817) 685-6232 


B ARCODE & MAG . STRIPE SYSTEMS 

• Keyboard Wedge with HP 

Stainless Steel Wand/Mag. Stripe Reader 

• Keyboard Wedge with SYMBOL LS2000 
or SP400 Laser & Mag Stnpe Reader 

• Keyboard Wedge with PSC QuickScan 
Laser/Mag. Stripe Reader 

• Software Wedge Decoder with HP Stainless Steel 
Wand or Laser Scanner (dos 4 ww • rs- 232 or parew) 

• All Wedge Packages include a Wand or Laser Holder 


• Mag. Stripe Encoder/Reader (3 Trks) 
w/Software 

• Printing Software (dos, ww, unk... ) 

• Portable Data Terminals (i28k-4.zmb) 

• Complete POS System: 48640Mhz. 


4MB RAM. monitor, POS Software, SP212 Receipt Printer. 

M-S Cash Drawer, pole display, HP stainless steel wand 
and magnetic stnpe reader wtih decoder 

• Application Software: Inven, Asset, Tools. Time & Attend... 

• Radio Frequency Terminals (spread spedmm/nariow band) 

• Bar Code Printing Software (DOS) included with 
each purchase 

• Made in the USA • 30 Day SS Back • Spanish 
Dept. Avail. • Direct from Mfg 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

12140 Severn Way, Riverside, CA 92503 (909) 270-0016 Inti 
(800)653-4252 US « (800)219-5178 CAN ♦ FAX (909) 270-0920 


Inquiry 655. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards. 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649 
CAM file outputs. 

Mental Automation, Inc. 

5415 136th Place, SE-Bellevue WA 96006 

(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 


Inquiry 656. 


CD-ROM 


INTERNET on CDROM! 


GAMES for DAZE 2 CD Set.$30 

X2FTP Archive, hundreds of games & demos! 

WORLD WIDE WEB Catalog on CD-ROM.$30 

See th8 Web without being on-line! 

UNUX Developers Resource 4 CD Set.$25 

Complete OS, Source Code Slackware & more! 

MOO-TIFF CD-ROM.S99 

Complete development sys, 100% OSF/Motif 

INTERNET Tools CD-ROM . $30 

Networking toots & utilities for DOS & UNIX 

BSOisc (NetBSD & FreeBSD).S35 

Ready to use formats with install scripts 

USENET 2 CD Set .S25 

comp.sources & alt. sources + many FAQ’s from other groups 

SOURCE CODE CD-ROM.$30 

4.4 BSD-Llte, XIIR6, MACH. Andrew Windowing 

PERL & TCL/TK CD-ROM .$35 

Utility tang + command lang & toolkit for X-Windows 
STANDARDS 2 CD Set.$30 


RFC's, lEN's. CCITT/ITU Bluebook, Windows Sockets 

mc, visa & amex 1 - 800 - 800 - 6613 

tel +1-520-526-9565 

InfoMagic fax:+1-520-526-9573 

P.0. Boa 30370, Ragstal*. AZ 86003-0370 infoQinfomagic.com 

Inquiry 658. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 

No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license. DISCPORT. 

"JES, NONE BETTER AT ANY PRICE" 

Call NOW: 1 (800) 482-1866 305-597-3980 


Inquiry 659. 


WALNUT CREEK CDROM 

Cica MS Windows. 4000+ Windows programs, games. 


drivers, fonts, shells, src. Quarterly updates...$29.95 

Hobbes OS/2. 600 MB current Free & Shareware drivers, 

app's, etc. OS/2 Mag s product of the year!...$29.95 

Slackware Linux. 2 disc ‘OFFICIAL* Slackware 2 3 

Internet’s favorite. Quarterly updates....$39.95 

Free8SD. Rock solid Berkeley Unix for PC w/src__$39.95 

Simtel MSD0S. 2 discs, premier Free/Shareware. $34.95 

Ready-to-Run Hobbes. Installed emacs, GCC.$39.95 

Source Code. 650 MB mostly C UNIX & DOS $39.95 

Internet Into. 17.000 doe s. FAQs. FRC’s, & lEN’s.$39.95 

Ada. 2 discs: Ada compilers tons of src & docs.$39.95 

Nebula for NEXTSTEP. 650 MB Quad-Fat programs.$59.95 

Scientific Library. Technical shareware DOS/Win.$39.95 

Space and Astronomy. 1000’s NASA Images & data.$39.95 

C User’s Group Library. C source code & articles.$49.95 

POV-Ray Ray-tracing images, src, documentation.$39.95 

C0R0M Caddies. Lifetime Guarantee.$4.95 


All our products are tmcgnflitiQflally guaranteed! 

1-800-786-9907 

4041 Pike Lane. Ste D-213, Concord. CA 94520 

+1-510-674-0783 Visa/MC/AMEx, Fax: +1-510-674-0821 
orders@cdrom.com http://www.cdrom.com/ 


Inquiry 660. 


COMPUTER BOOKS 


COMPUTER PROFESSIONALS 

Easy online searching and ordering at our online 
stores. Computer books from 300+ publishers. On 
the Web, http://www.compubooks.com/books.html. 
CompuServe, GO CBK. NIFTY-Serve, Go WSN. 
Worldwide shipping by UPS or USPO 
Our catalogs are online at 
ftp.compubooks.com/pub/books 

CompuBooks SM Online Bookstores 

512-321-9652 Fax 512-321-4525 800-880-6818 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 

1 - 800 - 800-1492 

SAFEWARE, The Insurance Agency Inc. 

PO Box 02211,2929 N. High St., Columbus. OH 43202 

Now available In Ontario!!! 


Inquiry 661. 


COMPUTER MEMORY 


WFLL PAY YOU FOR YOUR OLD MEMORY 

Simms Dips. Umh Printer.! MogxQ, 4 Magx9. DRam Chips 

— ANY MEMORY — 

Ah Munwiy Has Value! Don'! let your old memory Milled dust 

Call or fax what you have available 

1 - 800 - 718-7755 

THE MEMORY LIQUIDATORS 

The company ttw boys memaiy back* 

531 Main St.. Ste. 1174 El Segundo. CA 00245-30G0 
Ph 310-676-3074 Fax 310-670-3070 


DATA RECOVERY 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon. 

DriveSavers 

Restoring data since 1985 

1 - 800 - 440-1904 

415-883-4232 


Inquiry 662. 


T he Leader in Data Recove ry 

• Expertise in virtually every operating system 
& media storage device. 

• 24-Hour support & emergency services available. 

• Call for a FREE consultation! 

ONTRACK DATA RECOVERY 

MN: 1-800-872-2599 • CA: 1-800-752-7557 
DC: 1-800-650-2410 • Europe: +44 (0)181 974 5522 


Inquiry 663. 


CAD/CAM 


COMMUNICATIONS 


DATA/DISK CONVERSION 




CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! * 

Indexer LPT™ software 5249 

NEW VERSION 3 visa/nic 

• Controls up to six step motors simultaneously 

• Linear and Circular Interpolation. 

• New features to accommodate machine control 

• Easy-to-use DOS device driver. Super Manual. 

• CAD-CAM interface available 

. Corporator. 1422 Arnold Are. 

Ability Systems Rosiyn, pa 19001 (2151657-4338 

1 1 FAX: (215) 657-7815 


Frame Relay, X.25, BSC, HDLC, SDLC, PPP 

Rock solid, compliant. Inexpensive and robust PC APIs and 
rouler implementations. On board protocol support reduces 
PC overhead 

• For MS-DOS. Windows. Win NT. Unix, OS/2. Netware and others 

• Routers interconnect any PC systems or LANs. 

• Cards tor 56kbps to T1/E1 

• Powerful management and test utilities. 

Sangoma Technologies Inc. 

(800)-388-2475 • (905)-474-1990 • Fax: (905)-474-9223 
E-Mail: dm ©sangoma com • Web: www.sangoma.com 


THE #1 CHOICE 
in disk & tape conversion 

for many leading corporations, government agencies, 
law firms, and companies in every Industry-world-wide. 

Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North. Minneapolis. MN 55411 

(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 657. 
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DATA/DISK CONVERSION 


FLOW CHARTS 


LANS 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from 
over 6000 formats including SW*, 8" disk 
formats & word processors. Disk-to-disk con¬ 
versions also available. Introducing CD-ROM 
conversions. Call for more Info. 

Pivar Computing Services, Inc. 

16a Arlington Hgls. FW., Dept. #B, Buffalo Gnove, IL 60089 

(fiOG) Convert (7DB) 459-6010 


WINDOWS FLOWCHARTER $129 

RFFlow 3.0 is a professional drawing toot for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows; 500 shapes auto adjust jn size; diagonal lines 
and curves; auto line routing and re-routing; OLE 
server; click on a shape to o ring up a sub-chart; 
import/Bxpart bitmaps and metafiles; Call for free 
(rial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Loveland. CO 80538 

Phone: (9701 663-5767 FAX: (970) 669-4669 


Little Big LAN 

The most flexible network 

* Peer to Peer LAN to 250 nodes 

* $75 Iota I soflwa re cosl, not per node! 

* Link via serial, parallel, or Modems 

* Also v la Ethe met o r Arena!, or mix! 

* Typically only 40k of RAM 

Information Modes 

017-307 3339 f P C- Drawer F, Canton TX 76202 
Fax 817-302-7407 Orders 000-628-7992 


Inquiry 675. 


WE WROTE THE BOOK! 


Deai direct with the company who developed 
the systems that most others use... 
SHAFFSTALL! Tape/Diskette 
Transfer/Conversion/Ouplication. PC/Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1 - 800 - 357-6250 


317-842-2077 


Shaft stall Corporation {Fax) 317-642-6294 


Inquiry 665. 


FOREIGN LANGUAGES 


MANUFACTURING SOFTWARE 



OVER 150 LANGUAGES 

Translation, Language Learning 

Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mae and Windows. 

Japanese, Chinese, Spanish s peaking staff. 

Call us first for best prices and expert support. 
Character Language Resources 

2130 SawtcOr BlvtL 304A, Los Angeles. CA 90025 

800-569-2099 FAX 310-996-2303 


Manufacturing Software 

E-7-MHP™ is complete malarial requlremante planning 
s-ollware for the PC. Includes bill or materials, material 
planning make/bL^y calculation, capacity planning, purchase 
orders, labor distribution, fob costing, physical Inventory. 
AutoCAD Interlace, a no more The best entry-lever 
manijlacliiring solution Complete tor $2,995. Special Lite 
version ter $995. Call for Intermatten. 

AManufacturing 

Alliance Software 

(800) 490-2520 (805) 565-5126 


I nquiry 670. Inquiry 676. 


EDUCATION 


B.S. & M.5. In COMPUTER SCIENCE 

The American Institute For Computet Sciences criers an In- 
deplti home study program to sam your Bachelor of Science 
al home. B.S. subjects covered are: MS-DOS, BASIC. 
PASCAL, C. C++, Data Fite Processing. Data Struclures & 
Operating Systems. M.S. program includes aubjada In 
Software Engineering and ArliUclal Intelligence Ada, and 
Using Windows courses aleq available.. Accredited Memfiet: 
World Association of Universities and Collages. 

AMERICAN INST, for COMPUTER SCIENCES 

2101-GY Magnolia Ave.. Suite 200, Birmingham, AL 35205 
1 - 800 * 707-2427 ■ 1 - 305 - 323-0191 

Inquiry 666. 


FORMS DESIGN & PRINTING 


FORMS OVERLAY MACROS...Iram US $95.00 

Forms Electric is the forms overlay solution for 
LaserJet & compatible printers. Use your preferred 
Windows applications to creale PCL forms overlay 
macros for merging with Windows, DOS, UNIX and 
AS/400 applications. Windows 95 supported. 

http://www.visual.co.uk/ 

Visual Software 

Tel / Fax: +44 1306 742 425 CIS: 100023.1167 


Inquiry 671. 


PROGRAMMERS TOOLS 


The Fastest xBASE Engine*,. 

for G h C++, Visual Basic and Delphi programmers. 
Get multi-user compatibility with FoxPro, Clipper 
and dBASE files, CodeBase is portable between 
DOS, Windows and UNIX! Includes client/server 
option as well as data-aware custom controls and a 
visual report writer! 

FREE 30 day trial 

Call Sequiter Software In*, for details! 
Phone 403 437 2410 _ FAX 403 436 2999 

Inquiry 677, 


FINANCIAL SOFTWARE 


BrainMaker: 

"The most fascinating computer soft¬ 
ware Tve ever seen. ..learn about this 
stuff," John Dvorak r PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
manual. Menus. 20,000 sold. PC or Mac. 

Stilt only $195! 

Free Flyer: 800/284-8112,016/478-9040 
California Scientific Software 

Inquiry 667. 


FORTRAN 


LS FORTRAN for Power Macintosh 

* ANSI standard FORTRAN 77 compiler 

* Built-in diagnostics and source level debugging 
+ Mainframe extensions (VAX, Data General, Cray) 
it Optimized code generation for any Macintosh 

it Up to 29 mftops (SLinpack) 

Language Systems Corporation 

(800) 252-6479 100 Carpenter Or. 

(703) 689-9593 Fax _ Sterling. VA 20164 

Inquiry 672. 


SECURITY 


liffdtrf in Software Security 

EVERLOCK and EVERKEY U copy protection. 
Features Include - Encryption, Serialization, 
Remotely resettable access flags, date limits, 
execution counts and network user limits - 
and mLtch morel Free demo available. 

Call today and ask about our low cost Trial KltaF 

Az-Teth Software, Inc. 

201 East Franklin SL h Richmond, MO 64035-1883 
(600| 227-0644 1010)770-2700 FAX (S1B| 776 8388 


Inquiry 678. 


FLOPPY DISKETTE 


3-5 FLOPPY DISK 
RELIABLE & DURABLE 

* Wa are a marvufacturBf licsraad by Sony Corporation 

* Our disks are all 100% Tested and Certified Error Fret wlh guaranteed 
Clipping Level 

■ Available products: 2ND. SOD, vWso tape, CD latmliy box. 

■ Our own brand MEGA, OEM or bull; peck ara also available 

* Dupllcalor? 5 wholesalers ana welraroe. 

YHC Cassette Jnd. Ltd. IN MARK MG. LTD. 

1A Man Foong Industrial Bldg. 

7 Ctoong Lee Strert, 

.... T __ Chal Wan, Hong Kong 

Tel: (4lfi) 321-1179 Tel: 18522) 5582203 
" t: (8522) 


Fat: 


l: (4TB) 
It (416) 


321-8451 


Fax: i 


)8973780 


Inquiry 668. 


FLOW CHARTS 


COBOL STRUCTURE CHARTS 

The new PowerStructune for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOT! Forget 
manual flowcharting. PowerStructure will diagram 
your spaghetti coda, do it in seconds, and fraa 
programmers for more important work. 

Now just Si 49. 

CyberMetrics 

5541 S. Marine Drive, f Tempo, AZ 95283 

(602) 838-3310 


Inquiry 669. 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1965. _ 

APPLE II® & MACINTOSH® 
SYSTEMS » PARTS » EXCHANGE REPAIRS 

Call for a Catalog. _ 800 - 274-5343 

INTL: 617-275-4600* FAX: 617-275-4848 

205 BURLINGTON ROAD ■ BEDFORD, MA 0173Q 


Inquiry 673. 


HEWLETT-PACKARD 

Buy - Sett - Trade 

LaserJet CdorPro 

DeskJet DrattPro 

FluggedWriier DraltMaster 

Electrostatic Plotters DesignJet 

HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 

4117 Second Ave„ S. Birmingham, AL 35 222 

Phone: (205) 591-4747 Fax: (205) 591-1108 
(BOO) 63*14333 E-mail: salwadaBhar.cam 


Inquiry 674. 


CRYPKtY SOFTWARE IICIKSIN6 SYSTEM 

'Software Copy Proiedfon with no Hardware Key and NO Disk Kef 
CrypKey is software copy protection that Is 

* completely secure from any disk copy program 

- completely compatible wtlh MSD05, MS WINDOWS, 

WIN 95, WIN NT 

* completely compatible with CD-ROM, BBS, or Internet 
distribution! 

* customer friendly - no disk key, no hardware key, less 
support calls 

CrypKey can increase your soil ware sales hy allowing you to 
sell your program 

- by Increments - sell add-on software options or levels to 
your customers 

■ by number of njos - e.p. sell 1Q0 calculations for SI 00-00 
«by time period - eg. lease or demo your program 
tor 60 days 

CrypKey uses a numeric key trial can ba transmitted by phone, 
fax, or email. Soil your customers mors options, more copies, 
more timB or mors runs Instantly, Just by making a telephone 
call (great for Overseas customers or distributors). CrypKey Is 
produced by Kenonic Controls Ltd. - engineering and 
software since 1972. 

Kenonic Controls Limited 

7175-m Street Sentb East 
Calgary, Alberta ; Canada T2H2&8 
(403j 258-0300* fax: 

_ INTERNET: crypkey&kEfmic. cam _ 

Inquiry 679. 
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SECURITY 


SOFTWARE/BUSINESS 


SOFTWARE/GRAPHICS 




THE ULTIMATE SOFTWARE SECURITY 

• STOpCOPY lamily - UNCQFlAfiLE eapy proflediem 

• STOPVIFW software encryption 

• NETLIWIT networR license metering 

• DOS, Windows, Macintosh, OS/2, support 

• Mo source code changes required - lor ANY pf our 
products in ANY environment 

• Our products destmy ALL of pur compelilkon 

• Call for FREE do mo disk, or lo discuss our products' 
MANY options 

BBI Computer Systems, Inc, 

14105 Heritage Lend, Silver Spring. MD 209DB 
[H)Qi'TRY-MB 1 - mfm zm - 301/B71 1Q94 * FAX:3<W4«0 7645 


DATA ENTRY SOFTWARE 

Full featured, headsHdown data entry 
with two-pass verification, edit language, 
operator stats, batch control, on-line help, 
output record reformat, free tech support. 

For the PC, PC LAN, S/36, AS/400. 

FREE 30 day trial 

Computer Keyes TeL 206^776^6443 

21929 Makah Rtf., Fa* 206-776-7210 

Woodway, WA 93020 USA: 800-356H3203 


Autodesk's DWG OEM 

* Programmers' Toolkit to Ftead/Writs AutoCAD DWG 
& DXF Fites. 

*■ Gbjocl oriented, modular, database-like access to 
CAD data. 

* View, Print, Plot and Pick Modules. 

* Available lor C/C++ lor DOS, X-DOS, Windows, Son, 
and other Unix systems, 

Autodesk OEM Sales 

1301 Marina Village Parkway, Alameda, CA 94501 
Phone: (510) 337-7303 Fax: (510) 523-2880 


Inquiry 680. 


Inquiry 688. 



SOFTWARE/ENGINEERING 


Cop's Copy Lock II 

Professional software protection with 

TRUE Machine Install. Option Board safe, 
DOS, OS2, Networks, Windows, Trace 3000. 
Dial COPS Access Control for mass 
distribution via CD-ROM or internet, 

Known and used world-wide since 1984. 

LINK Data Security 

Inl'l: + 45 3123-2350 Fax: + 45 3123-8445 


Analog/Digital Simulation!! 

* Windows, NT, DOS • M«fet Libraries, HF, PoweF 

■ Power Mac, Macintosh - More Then 5000 parts 

* !sSpice 4 Rea! Time SPICE • Waveform Analysis 

■ Mixed Mode Simulation - Full SPICE programs 

* Schematic Entry slatting at 195. Complete 

* New AH DL Modeling m 1 systems, 5595-S250S 

P.O. Boat 71D San Pedro, CA 90733-0710 J n f ■ ■ r A U 

(310)833-0710, FAX (31 0)333-9658 1[ITUSOTT 
Cell for your Free Demo and information fell. 


DbCAD dev 1.3 DLLs 

Create, select, edit, import (DXF, DWG), ell the 
AutoCAD 2D vector entities, in a graphics database 
(DBF). Display raster images (RLC, RLE, BMP) on 
which you can overlay vector drawings (DWG, WMF, 
graphic DBF). Manage a graphic window (pan, 
zoom, overview, pick). Print by using Windows 
driver and fonts. 

Channel inc. U.S.A. 

+617-863-0068 


Inquiry 684. 

Inquiry 689. 


KEY LOOK™ SECURITY 

Software Piracy Prevention — Survival 13 years proves 
sIleClFvenesS □! pawerlul mUMtlayerBiJ security. AlgarrihmlC 
response, programmablfi rnatnoty, counters, lease control, 
remote update. DOSA(VINDOWSrMT/WlNCWDWSS&AjNlX. lOvi 
pricing (513.95^1000, JIB.SfrlQO, S31,95/90.524,95/25, 
$29.S&1D, 537.95/2). No slertup coats. Mo ID on daviess. 
Also. ACCESS CONTROL lyrtnma and disk drirafystern LOCKS 

MICROCOMPUTER APPLICATIONS 

3167 E. Olera Circle, Lintaton. CO BQ122 
l-BQCMKEY-LOK (303)770-1917 FAX: (303) 770-1603 


Inquiry 661. 


FIT DATA EFFORTLESSLY! 

Magestic ,M - Outstanding, flexible fitting from 
within MS Excel, Handles targe models, multiple 
functions simultaneously, arbitrary numbers of 
parameters, numerical or user-supplied 
derivatives, automatic sequences. Plus Monte 
Carlo global minimization. DLL interface for 
huge/complex models. $295 

Logix Con. Inc. 1-800-900-5541 

Chech us on the wet): http://www.l 9 x.com 


Inquiry 665. 


CAD Developers Kit 

TG-CAD Professional 5.5, a 'C Win/DOS SDK. 
Read/VMe/Vtew PCX/GIF files & DXF to R12, Create 
loots A texi. Ray Tracing 4 Shading. Hundreds of 20 & 
3D routines. Comes as DOS Lib., Win Lib. $ Win DLL 
Source available. Free Technical White Paper 
available. Call or mite loday. 

Disk Software, Inc., Box 941152 
Plano, TX USA 75094-1152 
800-635-7760, Fax 214-423-7288 


Inquiry 690. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

EvBiylhlFtg you win need te Padiego, Distribute, and Ship Your 

SoftwareII From manuals and banders to madam and shippers 

LABELS * LABELS * LABELS 

For youi diskettes, Hein or cusiom printed 
dot malrix or laser printer,,, Urge samples 

•-•FREE CATALOG-•* 

Hice & Associates 

8586 Montlreilo Df„ West Chester. Oh 45069 

Phone/Fax: 513-779-7977 


Inquiry 662. 


SOFTWARE/DEVELOPMENT TOOLS 



Add file viewing capabilities to your 
application with our Viewing and Conversion 
Enabling Technology (VCET™) 


Support over 150 formats In a matter of 
hours: CAD/Vector. Raster, and Hybrid 
Based Engineering; Raster/Sitmap, and 
Vector Graphics; Postscript; Word 
Processor; Spreadsheet; and Database, 

View, print, plot, convert, rotate, scale to 
gray, text search, MDI support, and more. 

'‘Intergnph uses C.S.I. technology in our DM/View and 
OM/Redlitw products. The products are we tl received with 
our customer bass ." 

Terry Lynch, Executive Director, intergreph Corp. 

“We iviene easily etjle to integrate VCET into our software 
application, tt tvas the simplest part of our development 
process* 

Mike Hunting, Project Manager. Kruse inc. 

Cimmetry Systems Inc. 

(800)361-1904 Fax (514) 735-6440 

Tel (514) 735-3219 BBS (514) 735-3905 


Inquiry 663. 
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SAUNA: 3D THERMAL ANALYSIS 

* Models: RGBs, slacked plates, heatsinks, mulUboanf 
enclosures. * All heal transfer modes: convection, 
radiation, conduction » interactive menu-driven 

* Thermal parameters library * Fast "What if: 
dimension, mat'l, finish, analyses ■ Easy lo team & use 

* IBM PC S Macintosh II 

Cell or FAX for free evaluation program 

Tatum Labs, Inc. 

1287 N. Site Hidge Drive, Ann Arbor, Ml -48106 

313-663-8810 FAX 313-663-3640 


Inquiry 666. 


SOFTWARE/GRAPHICS 


New Version! 

AccuSoft Image Format library 5.0 

Programmers: Add support for 36 raster 
file formats instantly! 

TIFF, JPEG. PCX, TARGA, DIB, DCX, GIF, BMP, 
WMF PICT, WPG, EPS. Group 3, Group 4 
New Formats; Pholo CD. PholoShop, ASCJl, 
KoFax, RLE, UserData, CALS, ATT, CLP, XWD. 
IMG. IFF, SUN. XBM. ICO. I OCA, CX2, XPM. 
CUT. Brooktroul, MAC, MSP 

Guaranteed to read all raster images to existence 
in the listed formats! 

4t Impart, export, scanning, conversion, compression 

* Printing, display, image processing 

* Supports all languages 

jfe Fax formats and multi-page images 
■fit Rotate, zoom, scale, color reduction 
£ Thumbnails, sharpen, special-effects 

* Windows, NT, WinPro Gold 32, VBX, VBX.32 

* Watcom, DS72, MAC, UNIX, Clipper, FoxPro 

AccuSoft Corp. Call 800-525-3577 

Two Weslbarough Business Park Weslborough. MA 01501 USA 

TEL (50B) 898-2770 FAX (508) 898-9662 


LEAOTOOIS -The comprehensive imaging development 
toolkit for Bibnat Grayscale ana Color. 

Easy to Use! Integrating LIADT00LS will be quick and easy 
because ol slngte-f unction implementation A single call will 
toad or save any su pported Site formal. 

Saves you lime! We r ve written the code for you. With 
LEADTOGLS, you get example source code which you can 
"cut and paste directly into your applications. 

Performance! LEADTOGLS extensive image processing 
features have all been optimized for performance. 

Ultimate Cunlroll Qur extensive background and experience 
in the software toolkit business has enabled us time in 
create high level functions lo cut development time. 

Comprehensive Solullortl LEADTOGLS supports the most 
raster file formats I and much morel 

Call today for FREE imaging applications 
built with LEADTOOLS 5! 

800 - 637-1835 


TECHNOLOGIES 

tN<Qlr»OiAfin 

900 Bader Street * Charlotte. NC ZtfKW * 704-332-5532 fax; 7044^-iffll 


Inquiry 691. 



SOFTWARE/SCIENTIFIC 


VT e X Scientific Desktop Publishing 

- Scalable Foils * Foil effects »Typeface customization 

• Equations * Tables • Graphics * Foreign languages 

- Multi-lingual spell & hyphenation * IDE * On-line help 

* Dos, Dos-32 and Windows versions * From $199 
<T e X ol Tomorrow-Notices of AMS, March 1991 

Gall now for a FREE DEMO DISK 

MicroPress, Inc. 

68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 687. 


Inquiry 692. 
















































SOFTWAR E/S EC U RITY 


VIDEO CAPTURE 


NETWARE 


Lock Out Pirates! Lock in Profits! 

Marx CRYPTO-BOX - The mosi ellactrve protection 
against software piracy you can buy: Programmable 
microprocessor * 1,000.000 read/write operations * 
Program ID codes without special equipment * 
Integrated Crypt Algorithm * DOS, WINDOWS, or OS/2 
Compatibility * Perfect transparency. 

Marx International, Inc. 

1-SOD-MARX INT 

(404) 321 -3020 FAX {404} 321 -0760 

Germany: 6403 1555 _ France: 6891 AD31 


Capture with Digital Fotouix 

capiures 35 mm film in under 10 secorwls 
Database images, add Ihem into your multimedia 
presentations or mane you; own product catalogues 
Modem images to clients or capture lor FPQ purposes 
■Grab other video sources through illS-D'e S-vdeo input. 
Photos hop PEug-m and driver software included. 

Tamrori Industries 

99 Seaview Btod., Pod Washington. NY 11050 

516-484-8880 


NOVELL NETWARE PROM-PRICES 


No. User 

vv. 3.1 a 

ver. 4.1 

5-user 

$ 435 

S 435 

lO-user 

$ 695 

$ 995 

SS-lIBBr 

£1.295 

$1,395 

50-user 

$1,795 

$1,895 

100-user 

$2,595 

$2,695 

250-user 

_ 

$3.995 


Novell Netware nitrchasisl -Vf carry a lull line of nelwu-fk connectivity 
product Irani afl tmnuUicliKars. Call kit niiolasIL* 

1-800-373 2485 VANPY MICRO CORP 

Fa# 1 -714-76a-1063 Visa - Masiarcfirf - Am. E*. 


Inquiry 693, 


SO FTWA RE/VOICE/FAX 


Inquiry 695. 


Inquiry 698, 


WINDOWS 


Computer Telephony S C ! Libraries 

Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful solution to integrate telephony to your V 
applications,Unique design based on multi-tasking; DOS 
Extender- Supports most major voice and fax boards; 
Commented source code; Royalty free; Best value 
Also available: Windows based application generator. 

ITI SOFTWARE 

Tel: 514-835-3124 Fai: 514-335-4772 BBS: 514-335-5945 
Fax-On-Demand: S14-S35-2Z16, E-mail : ggagnoneram.org 
Check our home pager http://www.coim org/^ggegnon 


'FREE INTERNET 

217 - 322-1111 

Full Access 14.4K 8/N/1 All Nodes 
Service is FREE *You Pay LD, Charge 

Voice Help 1-217-322-1212 

Inquiry 696. 


UNIX FOR PCS 


L inux 

RELEASE 1.1 

33 bit Uni* compatible OS for 386,436, 586’* 

Includes r_ C++. ObJ. C. pascal, smuUiaJL, Pcfl.Xl I R6, TCP/TP, 
UUCP, PPP. Hip, NFS, VI, enuft, Op^nluOk. plus much munr 
Supports: SCSI, IDE. ESDI. MEM. VGA, S}, CGA, CD-Rom. 
SoradbtuKT, mi niiREH p;i|5c&, frj'wi |+: mmu#l included “FuB 
internet support" SSV.VS on CD-ROM. on disks. Dr. 

lirtuSBOtik S49.95. 

Dmuc System? Lota, 45ttH4 Miller CL Chesterfield, Ml 4R047 
fBOOJ 9S4-2058, 10) 716-1700, fin (8103 716-170? 


THE ULTIMATE BBS 

FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS mills. Pgms. Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download lor FREE, (n/8/1) 

217-792-3663 

Customer Service 415-2S t -44£9 


ADD IMPACT WITH 


IN THE BUYER S MARTI! 

Attract the attention 
of your customers 
with the addition of 
color to your ad. 

Call 

Your BYTE 

Sales Representative 

(See Listing pg. 307) 
for rates and details 

or Fax 603-924-2683 


Inquiry 694. 


Inquiry 697. 


Inquiry 699. 


Something Missing? 

Complete your BYTE collection by ordering Back Issues today! 


1992 1993 1994 1995 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Special 

Issues 


















































Windows '92 

Winrfnwi 43 



Por[Abilin '92 

Bfiuirir Simirerr 


K GuM# IWJ 



Special Issues LLS. Ddiven 13,00 Foreign $4.00 
1 9n - 1995 U.S. Delivery $6.50 Foreign $8.50 Canada & Mexico $7,00 
All issues prior lo 1990 U.S. Delivery $3.00 Foreign $400 

All checks ntusl be in (J.S. Funds and drawn on a U.S. bank. 

The above prices include postage (US), surface maiJ (foreign), 

Please indicate which issues you would like by checking^ 1 ) the 
boxes. Send requests with payment to: 




Charge; □ MasterCard 

Card#_ 


Back Issues, One Phoenix Mil! Lane 
Peterborough, NTH. 03458 (603) 924-9281 


□ MSA 


D American Express 


Exp. Date_ 


Signature. 


Name 


Address, 
City_ 


All orders must he prepaid. 

Please allow four weeks delivery. 


Stale 


-Zip, 


A Division ofTheMcGraw Hill Companies 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


Inquiry No. Page No. 

Phone No. 

A 

297-298 ACCENT SOFTWARE INTI (INTL) 311 

*44-1923-208435 

297-290 

ACCENT SOFTWARE INT'L (U.S.) 311 

800-535-5256 

263-264 

ACI 

297 

800-903-1177 

149 

ACTION 

390 

+806-3-4520697** 


advanced MICRO 

DEVICES (N A) 

14-15 

000222-9323 

* 

ADVANCED MICRO 

DEVICES (N A) 

9CF91 

000222-9323 

201-202 AGE LOGIC 

161 

619-755-1000 

&1-S2 

ALADDIN KNOWLEDGE 
SYSTEMS (INT'L) 

58 

212-504-5070 

61-62 

ALADDIN KNOWLEDGE 
SYSTEMS (U.S.) 

58 

000-223-4277 

400401 

ALADDIN KNOWLEDGE 

mm 7 

000-223-4277 

206 

SYSTEMS (U.S,) 

ALLMICRO 

158 

000-053-4933 

657 

ALTEX ELECTRONICS 

2B8HE 1 

600-531-5369 

561 

ALTEX ELECTRONICS 

26&S01 

600-631-5369 

224 

AMERICAN ADVANTECH 

294 

600-600-6669 

* 

AMERICAN POWER 

224A-B 

401-788-2727*- 

63 

CONVERSION 

AMERICAN POWER 


6O0-8004APC 


CONVERSION 

224-226 

0|ptA2 

272 

ANTEC 

295 

510-770-1200 

170479 

AP PROFESSIONAL 

127 

ski 313 
619-BSM73& 

239-240 

APPRO INTERNATIONAL INC 

295 

800-827-5464 

412 

ASCI INC 

2060M15 

800-526-1669 

150 

ASHTETCINC 

281 

800-8014400 

220-221 

ASSISI MULTIMEDIA SARI. 

153 

433-69275229 

530 

ATH1E TECHNOLOGY INC 

4815 5 

+886-2-999-4960“ 

$ 

AVIATION WEEK (INTL) 

36-37 


525-520 

AXIS COMMUNICATIONS (INT’L) 25 

+46 46 140500 

178 

B 

BADGER COMPUTER 

167 

BOO-3-BADGER 

126 

BAY NETWORKS 

74-75 

60O-6-8AYNFT 

* 

BEST OF BYTE 

20SDM 17 

0Xl 013 

64-65 

BEST POWER TECHNOLOGY 

228 

000-356-5794 

450 

BIX 

264 

0X1102 

800-695-4775 

SOI-502 BOCA RESEARCH INC (INTL) 

4BIS4 

407-997-0227 

250-259 

BOXL1GHT DORP 

296 

000-702-5757 

216-217 

BUROBOT1CS 

146 

+41-22770-1504“ 


BUSINESS SOFTWARE 
ALLIANCE 

BYTE BACK ISSUES 

2Q3DM 12 
305 



BYTE BACK ISSUES (INTL] 

292 



BYTE CIRCULATION 

220 



BYTE EUFODECK (INTL) 

91 

603-924-2533 

66 

BYTE ON CO ROM 

235 



BYTE READER 

269 



BYTE REPRINTS (INTL) 

99 

608-924.2525 


BYTE SUB MESSAGE 

164 



BYTE SUB MESSAGE 

461$ 26 



BYTE WEARHOUSE 

265 



BYTE WEB SITE 

55 


209-290 

C 

CALI FOR Nl A PC PRODUCTS INC 259 

000-394-4122 

265-266 

CAMELEQN TECHNOLOGY INC 296 

800-440-7466 

543-5S0 

CASPER 

40IS 24 

+45-57-07-3000 

67 

CETOC 

191 

+086-2-725-1059"* 

526 

CHIOONY (INT'L) 

117 

+B8&3-323-57W" 

266 

CIA SOFTWARE 

291 

+353-1-207-4711" 

267 

COCOMS 

281 

904-913-8001 

544-545 GOMBYTE INC (INT'L) 

CIV 

3O3-229-O06O 

* 

COMPAQ PORTABLES (NA) 

32-33 

060-345-1610 

503-504 

COMPEX INC (INTL) 

SI 

PAQFAX 

714436-7302 

66 

COMPUSERVE 

165 

000-467-4630 

• 

COMPUSERVE 

1S4A-B 

600.467-4636 

4 

COMPUSERVE 

DISKETTE (NA) 

OUTSERT 

800.467-4836 

129 

COMPUTER DISCOUNT 
WAREHOUSE 

272-273 

B0O-9594CDW 

* 

COMPUTER DISCOUNT 
WAREHOUSE (U.S.) 

OUTSERT 

000-96 9-4CDW 

273-274 

COMPUTER GATE 

291 

408-730-6673 


COMPUTER PROFESSIONAL'S 
BOOK SOCIETY 

201 

614-759-3749*" 

* 

COMPUTER PROFESSIONAL'S 
BOOK SOCIETY 

20QA-B 

614.759-3749“ 

505 

COMPUTER QUICK 

48IS6 

41 *881-8330 

109 

CQMPUTERLANE UNLIMITED 

154 

000-526-3482 

225 

COMPUTERWISE 

296 

000-255-3739 

114 

CONNER PERIPHERALS (NA) 

48NA7 

800-S-CONNER 

316 

CONTROLLED POWER CO 

260 

900-521-4792 

* 

COPIA INTERNATIONAL LTD 

212 

700-082-8080 

69 

COREL DRAW 3-4-5 

35 

B13-720-0020 

151 

CORELDRAWS 

102 

ext 3080 
013-720-0020 

270-271 

CORPORATE UPGRADES 

285 

ext 3080 
000-240-6180 

106 

CREATIVE UBS INC 

5C 

000-990-5227 

129-130 

CYBEX CORP 

276 

205-430-4030"" 

131-132 

CYBEX CORP 

263 

205-430-4030“ 


Inquiry No. Page No. 

Phone No. 

506-507 

CYBEX CORP (INTI) 

cm 

205430-4030“ 


D 




DATA ACCESS CORP 

156 

800-451-3S38 


DATA COMMUNICATIONS 206SO2-3 



DATA COMMUNICATIONS (INTL) 

14-15 



DATA COMMUNICATIONS (INTL) 

76-79 



DATADSIC (N.A.) 

249 

800-DATADISC 

190 

DATALUX CORP 

165 

800-DATALUX 


DATAPRO (INTL) 

191 



DATAPRO (INTL) 

169 


70-71 

DATAPRODUCTS 

197 

800-960-0374 

504 

OECUS/TALLEY 




MANAGEMENT GROUP 

28BPC3 



DELL COMPUTER CORP 
(FI000) (N.A.) 

DELL COMPUTER CORP 

CIV 

800-622-2660 


(FI000) (N.A.) 

CHI 

800-622-2903 

* 

DELL COMPUTER CORP (NA.) 

53 

800-822-6974 

* 

DELL COMPUTER CORP (N.A.) 

CIV 

800-822-3781 

* 

DELL COMPUTER CORP (NA) 

CHI 

BQ0822-37B3 

* 

DELL COMPUTER CORP (N A) 

100-101 

609-822-8972 

• 

DELL COMPUTER CORP (N.A.) , 

4QNA 4-5 

000-822-2670 

72-73 

DELTEC i NSSi 

70 

009-335-8321 

145 

DESIGNER CHECKS 

286 

000-238-4987 

266 

DIG IPHONE (CAMELOT) 

183 


537-538 

DISTINCT CORP 

46IS 12 

406-366^933 

191 

DISTRIBUTED PROCESSING TECH 146 

407-030-5522 


E 



533-534 

ELEKTROSON BV (INT'L) 

63 

+81-40-61 -50-65 

252-253 

ELMA ELECTRONIC 

295 

510^66-3400 

216-219 

ELSNER TECHNOLOGIES (U.S ) 

157 

600243-2228 

209 

EMATEK GMBH 

152 

*49 221 529666** 

535-536 

ERGOTRON EUROPE 

4815 11 

+31 20696.60.65 

553-554 

E-TECH (INT'L) 

125 

+686-35-777751** 

500 

EUTRON 

4815 16 

+09 35 201003 

74-75 

EXABYTE CORP 

21 

000-EXABYTE 

111 

F 

F5H SIMULATIONS 

71 

+31 13427516“ 

402 

FAtRCOMCORP 2&0DM10 

314445-0933 

509-510 

FAST SECURITY AG 

46IS9 

+49-09+804^14tX" 

577-576 

FINSON (INT'L) 

13 

+38*2-0696-7035 

523 

FIRST INTERNATIONAL COMP 

4SIS2 

*006-2-710-2703*" 

133-134 

FIRST SOURCE INT'L 

266 

714-446-7750 

76-77 

FRONTIER TECHNOLOGIES 

260 

800-929-3054 


G 



226 

GAGE APPLIED SCIENCES INC 

294 

514-337-6890 

182-193 

GAUCThOOMM INC 

149 

305-583-5990 

* 

GATEWAY 2000 

16-19 

8OO-046-2010 

* 

GATEWAY 2000 

42-46 

800-046-2061 

275-270 

GLOBETEK 

291 

600-229-4640 

243-244 

GRANITE DIGITAL 

295 

510-471 -6442 

511 

GREY MATTER LTD 

48IS 20 

+44-(0) 1364-53071 

540-541 

GVO CORP (INTL) 

70 

+060-2*704-0338” 


H 



227 

HOOLEON CORP 

296 

520-034-7515 

530 

HYPERSYSTEMS 

I 

46IS 22 

+39-11 -434-2350 

. 

IBM APPLICATIONS 

87 

800-31BM-OS2 


DEVELOPMENT 


Ml SA034 

* 

IBM DATA MANAGEMENT (N.A.) 

30-37 

B09-IBM-3333 




QX1GA061 

* 

IBM OS/2 (N.A.) 

75 

0O0-IBM-3333 



oxl EA100 

* 

IBM PERSONAL POWERPC (N.A) 

10-11 

S0O-IBM-4FAX 



t0143643 

113 

IBM RS60OO (N.A.) 

65 

60D-1BM-3333 



exl FA 179 

* 

IBM SERVERS (N.A.) 

25 

SOOTBM-3333 




HKtJAlUJ 

102-183 

ICL (EMBLA] 

96 

703-64S-3326"* 

4 

IDT 

299 

800-743-4343 

551-552 

INFOCUS (INTL) 

17 

+31-9503-23200 

204-305 

INNOVATIVE SOFTWARE 

t45 

+49-69-236929 

206-207 

INNOVATIVE SOFTWARE 

147 

+49-69-236929 

226 

INTEGRAND RESEARCH 

263 

269-B51-1203 

152 

INTEGRA INC 

t33 

000-300-0208 

* 

INTEL CORP 

26-27 

800-530-3373 

112 

INTERCOM PSINET (N.A.) 

61 

800-255-6227 




(MAC) 

112 

INTERCON I PSINET (NA) 

61 

000-367-7000 



(PC) 

100-187 

INTERNATIONAL THOMSON 




PUBLISHING (N.A.) 

117 

212-71KF6119 

229 

IQ TECH 

294 

216-439-4091 

291-292 

IXOS SOFTWARE GMBH 

1 

140 

+49-09-46005-0 

* 

J 

JAMECQ ELECTRONICS 

275 

BOO-831-4242 

* 

JDR MICRODEVICES 

269 

900-538-5000 


K 



153-154 

KINGSTON TECHNOLOGY 

130 

714-438-1650 

155-168 

KINGSTON TECHNOLOGY 

166 

714-435-2600 

304 

KLEINMANN GMBH 

144 

440-7126-9292-02" 


Inquir] 

y No. 

Page No. 

Phone No. 

255-256 

KUREO TECHNOLOGY INC 

299 

604-433-7715 

569-570 

KYOCERA (INT'L) 

248 

+492129916-106" 

311412 

KYOCERA ELEC INC (N.A.) 

■ 

169 

800-323-0470 

143-144 

L 

LA TRADE 

290 

800433-3720 

216-219 

LEXMARK 

lightstone multiuser 

242 

800^99-0399 
ex( 233 

SI 7-51S 

GMBH (INTL) 

LOGIC PROGRAMMING 

157 

+49-5643-9001-22*" 


ASSOCIATES 

40IS26 

800-040-7567 

546-547 

LUNAR ENERGY CO 

48IS15 

617-387-MOON 

20C 

LYBEN COMPUTER SYSTEMS 

M 

291 

800-493-5777 

303 

MACON 

144 

+40-7254003-296*" 

558 

MANCHESTER EQUIP CO 

206NE 2-3 

515-435-1199 

527 

MANNESMANN TALLY 

461S27 *44 (0) 1734 788711 

117-118 

MAXTECH CORP (N.A,) 

1B7 

201-586-3006 

• 

MCGRAW-HILL COMPANIES 

54 


* 

MCGRAW-HILL COMPANIES (INTL) 100 


* 

MCGRAW-HILL ON-LINE (INTI) 

90 


546 

MDI SYSTEMS LTD 

48IS23 

+44(0)1366 650678 

313 

MEGAHERTZ CORP (NA) 

193 

800-LINKING 
Ml. 4324 

200 

MICRO 20OO 

152-163 

800-664-6006 

284 

MICRO ALLIANCE 

293 

619-506-1900 

130-130 

MICRO SOLUTIONS COMP PROD 279 

600-295-1214 

293-294 

MICROGRAFX 

121 

000-376-5119 

* 

MICROGRAFX 

215 

000-357-7255 

141 

MICRO-INTERNATIONAL INC 

285 

000-967-5667 

107 

MICRON COMPUTER 

CII-1 

200-455-3434 

159-160 

MICROPOLIS CORP (N.A.) 

37 

0OD-305-3748 

* 

MICROSOFT CORP 

2-5 


4 

MICROSOFT CORP 

2D3DM2 


4 

MICRO STAR LAB 

234 

206-453-2345 

4 

MICROWAY 

176 

506-746-7341 

82-83 

MINUTE MAN 

221 

214-446-7363 

531 

161 

MrtAC INT'L CORP (N.A.) 
MITSUBISHI MOTOR SALES 

65 +686-2-501-4365*' 

410 411 

OF AMERICA (N.A ) 

MLL SOFTWARE 5 

78-79 

8O0-65MITSU 


COMPUTERS 1 NO LT 

2000M 14 

008873-0478 

162 

MOTOROLA 

85 

600-694-7353 

* 

MOTOROLA 

104-105 


* 

MOTOROLA 

106-107 


120-121 

MRT (INT'L) 

161 

+47-636-02020 

120-121 

MRT (U.S.) 

161 

003465-2630 

529 

MULTI VENTURE (INTL) 

N 

97 +686-2-703-1380“ 

103-164 

NAMAC USA CORP (NA) 

99 

310-325-6202 

230 

NATIONAL INSTRUMENTS 

238 

512-794-0100 

519-520 

NATIONAL INSTRUMENTS 

4815 14 

512-794-01DQ 

254 

NEWVOICE 

232 

703-648-0565 

403 

NOBLENET 

20BDM IS 

800-8Q9-69&B 

78 

NSTL 

156 

6t0-941-960O 

79 

NSTL 

0 

240 

610-941-9600 

257 

OBJECT MANAGEMENT LAB 

299 

800-678 9-OML 

014-015 

OLIVETT3 S.P A, (INT'L) 

10-n 

+39-125-5246-13 

512-513 

OLIVETTI S,P A.(INT'L) 

32-33 

+39-246361 

194-195 

OMNICOMP GRAPHICS CORP 

143 

713464-2990 

524 

ON TIME MARKETING 

48IS 24 

+4940437472 

00-61 

OPT1QUEST 

226 

909468-3750 

* 

ORACLE CORP 

93 

000492-9070 

4981 

214-215 

ORCHESTRA MULTISYSTEMS 

150 

000-237-9980 


OSBORNE MCGRAW-HILL 

P 

22-23 

000-022-8150 

314 

PANASONIC COMMUNICATIONS 



& SYSTEMS 

395 

600-742-8006 

315 

PANASONIC COMMUNICATIONS 205 

5 SYSTEMS 

800-742-8006 
Ml P D 

282 

PANELIGHT 

297 

800-726-3590 

64 

PASSPORT DESIGNS INC (N.A.) 125 

415-726-0200 

145 

PC'S CQMPLEAT 

276-277 

506-624-6400 

65 

PERSOFT INC 

207 

000-TCP-3130 

231 

PERSONAL TEX 

209 

800-806-7906 

3C0-301 

PIKA TECHNOLOGIES 

202 

613-591-1555 

06 07 

PINNACLE MIC RO 

9 

714-727-3300 

190-197 

PIONEER NEW MEDIA TECH 

142 

0O0-444-OPT1 

€8 

PKWARE INC 

178 

414-354-0699 

404 

PKWARE INC 

2060MB 

414-354-6699 

4 

POLLUTION SOLUTION 

160 


212-213 

POLYGON GMBH DATA SYS 

164 

+40^21-9061322** 

563 

POLYWELL COMPUTERS INC 

26SPC2 

800-999-1278 

562 

POLYWELL COMPUTERS INC 

286S0 4 

800-999-1278 

405 

POFKIN SfW 6 SYSTEMS INC 

206OM9 

212-571 3434 

170-171 

PROXIMA CORP 

112 

000447-7694 

573-574 

PSI PRINTER SYSTEMS INTL 

Q 

4813 22 +40-271-3597-341 

165 

QNX SOFTWARE SYSTEMS LTD 139 

800-676-0566 

extlQDG 
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ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. 

Phone No. 

232 

QUALSTAR CORP 

297 

800-468-0680 

166-167 

QUARTERDECK OFFICE SYS 

115 

310-392-9851 

89-90 

QUATECH INC 

R 

270 

800-553-1170 

147-148 

RAIDTEC CORP 

288 

770664-6066 

521-522 

RAIMA CORP 

48IS7 

206-557-0200 

91 

RAINBOW TECHNOLOGIES 

208 

800-852-8569 

119 

RAVE COMPUTER ASSOCIATES 

218 

800-966-RAVE 

250-251 

RCI 

292 

800-RCI-8090 
ext 71 

571-572 

RECOGNITA (INTL) 

109 

♦36-1-2018925 

307-310 

RECOflTEC INC 

287 

800-729-7654 

233 

RHETOREX INC 

292 

408-370-0881 

559-560 

RMS 

288NE4 

+65-338-0816“ 

567-568 

RMS 

288PC4 

+65-338-0816“ 

198-199 

ROSE ELECTRONICS 

160 

800-333-9343 

92-93 

ROSS TECHNOLOGY INC 

S 

170 

800-774-7677 

177 

SAG ELECTRONICS 

80 

508-682-0055 

180 

SAMSUNG ELECTRONICS 

83 

201-229-4053 

94-95 

SAMTRON DISPLAYS INC (N.A.) 

17 

310-537-7000 

174-175 

SCEPTRE TECHNOLOGIES 

141 

800-788-2878 

281 

SCI TRAN PRODUCTS 

294 

412-367-7063 

142 

SCITECH INTERNATIONAL 

280 

800-622-3345 

124 

542-543 

SDRC 

SEH COMPUTERTECHNIK 

GMBH 

69 

48IS26 

800-848-7372 

+49-521 -94226-0 

278-279 

SERMAX 

296 

000-209-7126 

299 

SERVINTCORP (NA) 

202 

800-5 SERVINT 
ext 12 

246-247 

SHAFFSTALL CORP 

297 

800-248-3475 

241-242 

SIGMA TECH SOFTWARE 

293 

818-368-6132 


SILICON GRAPHICS 

175 

800-636-8184 

D44Q 

260 

SILICONRAX 

294 

800-700-8560 

234 

SILICONSOFT INC 

299 

800-969-4411 

516 

SMILE 

48IS 19 +886-2-754-2829“ 

555-556 

SOFT & NET DSTIBUTION SA 

48IS10 

+44-151-794-3684 


SOFTBLOX INC 

166 

800-434-0202 


Inquiry No. Page No. 

Phone No. 

Inquiry No. 

Page No. 

Phone No. 

• 

SOFTWARE PUBLISHER S 




V 




ASSOCIATION 

288NE4 



¥ 




SOFTWARE PUBLISHER S 



236 

VIDEX INC 

291 

503-758-0521 


ASSOCIATION 

288PC4 


101-102 

VIEWSONIC 

57 

909-869-7976 

96 

SOFTWARE SECURITY 

220 

203-656-3932” 

• 

VISK) CORP (NA.) 

109 

800-24-VISIO E23 

115-116 

SOFTWAY AMERICA INC 

212 

303-670-5345 

406 

VISUAL COMPONENTS INC 

208DM 11 

800-884-9665 

210-211 

SOLID COMPUTER GMBH 

151 

+49-89-3159146** 

407-400 

VISUAL NUMERICS 

208DM4 

800-364-8880 

575-576 

SOLID COMPUTER GMBH (INTL) 

187 

+49-89-3159146“ 

127 

VISUAL THINKING 

68 

800-878-3373 

181 

SPRINT BUSINESS SERV (N A) 

63 

800-669-4700 

222-223 

VORTEX COMPUTERSYSTEMES 


125 

SRA TECHNOLOGY TRAINING CO 177 

800SRA-1277 


GMBH 

155 

+49-7131 -255063” 

268-269 

STARTECH COMPUTER PRODUCTS 293 

800-265-1844 


w 






exl231 

• 

WALKER. RICHER & QUINN (INTL) 53 

206-217-7100 

295-296 

STARTECH INTL 

274 

619-278-2600 

103 

WATCOM SQL 

31 

519-886-3700 

97 

STATSOFT 

173 

918-583-4149 

283 

WETEX INTERNATIONAL 

296 

800-75WETEX 

248-249 

SUPER MEMO WORLD 

298 

♦48-61-764073 

302 

WIBU (INTL) 

144 

+49-721-93172-22“ 

106 

SUPRA CORP (NA.) 

48NA3 

800-727-8647 

302 

WIBU (U.S.) 

144 

301-570-3497 

105 

SYMANTEC 

41 

800-628-4777 

110 

WINBOOK (N.A.) 

13 

800-293-1639 




9AP13 

409 

WLZSOFT 

206DM 16 

508-620-4554 


T 



* 

WORLDWIDE TECHNOLOGIES 282 

215-922-0116“ 

172-173 

TADPOLE TECHNOLOGY 

135 

800-232-6656 


z 



262 

TALKIE 

298 

800-TALKIE-4 

104 

ZEOS INTERNATIONAL 

128-129 

800-554-5226 

235 

TALKING TECHNOLOGY INC 

293 

800-685-4884 

237 

Z-WORLD ENGINEERING 

297 

916-757-3737 

98 

TEKTRONIX 

39 

800-835-6100 








1037 

* Correspond directly with company. 

•* Indicates FAX Number 

267 

TELEDAPTER SYSTEMS INC 

296 

800-997-7762 

Note: Calls lo 900 numbers usually incur an exlra per-minute charge in 

168-169 

TEXAS INSTRUMENTS 

110-111 

800-Tt-TEXAS 

addition to any long-distance charges. BYTE is not responsible tor charges 

285 

TGV 

300 

800-TGV-3440 

incurred when calling these numbers. 



• 

TGV 

300 

800-TGV-3440 





565-566 

TNPC 

288PC 1 +886 2-999-3435“ 

Regional Edition Definitions: 




• TOSHIBA AMERICA INC <N A) 

122-123 TOSHIBA INTERNATIONAL CORP 
238 TRI VALLEY TECHNOLOGY INC 
99-100 TRIPP LITE 
188 TUV RHEINLAND OF N A. 

U 

184-185 UNIDIRECT 

261 UNITED EDUCATION CENTERS 


72A-D 

800-457-7777 

232 

713-466-0277 

294 

510-447-2030 

222 

312-755-8741 

136 

203-426-0888 
ext 123 

98 

800-755-UNIX 

298 

800-877-4889 
ext 28 


DM - Ads only appear in Demographic Edition 
EUROPE - Ads only appear in Europe Edition 
IS/INTL - Ads only appear in International Edition 
MW - Ads only appear in Midwest Region Edition 
N A - Ads only appear in North America Edition 
NE - Ads only appear in Northeast Region Edition 
PC - Ads only appear in Pacific Coast Region Edition 
SO - Ads only appear in Southern Region Edition 
U.S. - Ads only appear in U.S. Edition 
WORLD - Ads only appear in World Edition 


BYTE ADVERTISING SALES STAFF 

John M. Griffin. V.P. of Sales. One Phoenix Mill Lane. Peterborough. NH 0345B. Tel: (603) 924-2663. (212) 512-2367, Fax: (603) 924-2683 
Diane Lieberman, Advertising Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel: (603) 924-2518, Fax: (603) 924-2683 


NEW ENGLAND 

CT. MA, ME. NH. Upstate NY. Rl. VT. 
Ontario, Canada, Eastern Canada 
Sanford L. Fibish (617) 860-6344 
Merle Model (617) 860-6221 
The McGraw-Hill Companies 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617) 860-6899 


MID-ATLANTIC 

DC, DE. MD, NC, NJ, NY, NYC, PA, 
VA. WV 

Michael Feinberg (212) 512-4811 
Margot L. Swanson (603) 924-2651 
The McGraw-Hill Companies 
1221 Avenue of Americas— 

28th Floor 

New York, NY 10020 

FAX: (212) 512-2075 


CENTRAL U.S. 

AL, AR, FL, GA, IA, IL, IN, KS, KY. LA, 
Ml. MN. MO. MS, ND, NE. OH, SC. 
SD.TN. Wl 

Lori Silverstein (614) 899-4908 
Kevin Lary (603) 924-2527 
Jeanne Beeson (617) 860-6265 
The McGraw-Hill Companies 
921 Eastwind Drive. Suite 118 
Westerville. OH 43081 
FAX: (614) 899-4999 


SOUTHWEST, ROCKY MOUNTAIN 

CO. OK. TX 

Jennifer Walker (214) 701-8496 
Kevin Lary (603) 924-2527 
Jeanne Beeson (617) 860-6265 
The McGraw-Hill Companies 
14850 Quorum Dr.. Suite 380 
Dallas, TX 75240 
FAX: (214) 991-6208 


NORTH PACIFIC 

AK, Northern CA, HI, ID, MT, OR, 
Silicon Valley. UT. WA, WY, 
Western Canada 
Roy J. Kops (415) 513-6861 
Susan Rastellini (415) 513-6951 
Lisa Farrell (415) 513-6862 
The McGraw-Hill Companies 
1900 O'Farrell Street. Suite 200 
San Mateo. CA 94403 
FAX: (415) 513-6867 


SOUTH PACIFIC 

AZ, Southern CA, NM. NV 
Beth Dudas (714) 753-8140 
Mark Speros (714) 753-8140 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, CA 92718 
FAX: (714) 753-8147 


Peterborough, NH Office: 

Inside Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 

BYTE Deck 

Brian Higgins (603) 924-2596 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 

EURO-DECK 

Joseph Mabe (603) 924-2533 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 

Regional Advertising Sections 

Brian Higgins (603) 924-2S96 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 

NEW MEIMA/ONUNE PRODUCTS 

Brad Dixon (603) 924-2574 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 
FAX: (603) 924-2683 


INTERNATIONAL ADVERTISING SALES STAFF 

L. Bradley Browne, International Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458. Tel: (603) 924-2501, Fax: (603) 924-2683 
Gary Lucas, European Sales Director, 34 Dover Street, London W1X 4BR, England, Tel: +44 171 4956780, Fax: +44 171 4956734 


UNITEO KINGDOM, BENELUX 

Jonathan McGowan 
The McGraw-Hill Companies 
34 Dover St. 

London W1X4BR 
England 

Tel: +44 171 495 6781 
FAX: *44 171 4956734 


GERMANY, SWITZERLAND, 
AUSTRIA 

Jurgen Heise 

The McGraw-H«ll Companies 
Liebrgstrasse 19 
D-60323 Frankfurt 
Germany 

Tel:+49 69 7140 7140 
FAX: +49 69 7140 7146 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


ITALY, FRANCE, SPAIN. 
PORTUGAL SCANDINAVIA 

Zona Coupd, Amanda Blasketl 
A Z International Sales Ltd. 

70 Chalk Farm Road 
London NWt 8AN 
England 

Tel: +44 171 2843171 
FAX: +44 171 2843174 

ISRAEL 

Dan Aronovic 
DARA International 
41 Ravutsfa 
Ra'anana 43220 

Tel:+972 9 919544 
FAX: +972 9 981934 


TAIWAN 

Janet Wang 

Third Wave Publishing Corp 
2nd FI . No 19-2. Lane 231 
Fu Hsmg North Road 
Taipei 105. Taiwan 

Tel:+886 2 7136959 
FAX:+886 2 7189467 

HONG KONG 

Zoe Yen 

Third Wave Publishing Corp 
Unit 2.6F Hing Wah Center 
82-84 To KwaWan Road 
Kowloon. Hong Kong 

Tel: +852 764 3830 
FAX: +852 764 3857 

KOREA 

Young-Seoh Chinn 
JES Media International 
6th FL, Donghye Bldg. 
47-16. Myungil-Dong 
Kangdong-Gu 
Seoul 134-070, Korea 
Tel:+82 2 4813411 
FAX:+82 2 4813414 


JAPAN 

Hirokazu MonSa 
Japanese Advertising 
Communications. Inc. 

Three Star Budding 
3-10-3 Kariaa Jimbocho 
Chiyoda-ku, Tokyo 101 
Japan 

Tel:+81 3 32614591 
FAX:+81 3 32616126 

AUSTRALIA 

Phil Bush 

National Advertising Services 
7-13 Parraween Street 
Cremome NSW 2090. 
Australia 

Tel: +61 2 908 9329 
FAX: +61 2 953 8274 


SINGAPORE, INDIA, 
INDONESIA, PAKISTAN. 
PHILIPPINES. OTHER ASIAN 
AND PACIFIC COUNTRIES 

Janet Wang 

Third Wave Publishing Corp 
2nd FI.. No. 19-1. Lane 231 
Fu Hsing North Road 
Taipei 105, Taiwan 
R.OC. 

Tel: +886 2 7136959 exL 226 
FAX: +886 2 7189467 

MALAYSIA 

H.K. Urn 

Servex (Malaysia) Sdn Bhd 
5th Floor, Bena Tower 
160, Jalan Ampang 
50450 Kuala Lumpur 
Malaysia 

Tel: +60 3 2624592 
FAX: +60 3 2624591 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 


Category No, 

Inquiry No. Page No. 

HARDWARE 


1 

ACCESSORIES 


773-774 

COMPUTER GATE 

291 

280 

LYBEN COMPUTER SYSTEMS 

281 

2 

ADD-IN BOARDS 


501-502 

BOCA RESEARCH INC (INTI) 

4SIS4 

255-200 

CAMaEON TECHNOLOGY INC 

296 

275-276 

GLQBETEK 

291 

■ 

JAM ECO ELECTRONICS 

275 

iM-lftS 

OMNICOMP GRAPHICS CORPORATION 

143 

39-90 

QUATECH INC 

270 

235 

TALKING TECHNOLOGY INC 

293 

565-556 

TMPC 

28BPC1 

222-223 

YOHTEJCCQMPUTERSYSTEMES GMBH 

155 

3 

BAR CODING 


286 

CIA SOFTWARE 

291 

260 

LYBEN COMPUTER SYSTEMS 

291 

236 

VICE* INC 

291 

4 

COMMUNICATIONS/ 



NETWORKING 


557 

ALTEX ELECTRONS 

288NE 1 

561 

ALTEX ELECTRONICS 

255SO 1 

525-526 

AXIS COMMUNICATIONS (INT'L) 

25 

126 

BAY NETWORKS 

74-75 

216-217 

BUROBOTICS 

146 

207 

COCOM 5 

291 

70-71 

DATAPRODUCTS 

197 

535-536 

ERGOTRON EUROPE 

4613 11 

4 

IBM SERVERS (N A) 

25 

155-156 

KINGSTON TECHNOLOGY 

166 

313 

MEGAHERTZ CORPORATION (NAl 

193 

254 

NEWVOICE 

292 

300-301 

PIKA TECHNOLOGIES 

292 

212-213 

POLYCON GMBH DATA SYSTEMS 

164 

250-251 

RCl 

292 

233 

RHETOREX INC 

292 

559-560 

RMS 

Z86NE4 

567-569 

RMS 

288PC4 

195-199 

ROSE ELECTRONICS 

m 

542-543 

SEH COMPUTERTECHNIK GMBH 

4615 26 

299 

SERVINT CORP (NA) 

2D2 

241-242 

SIGMA TECH SOFTWARE 

293 

210-211 

SOUD COMPUTER GMBH 

151 

161 

SPRINT BUSINESS SERVICES (NA) 

63 

285-269 

STARTECH COMPUTER PRODUCTS 

296 

235 

TALKING TECHNOLOGY INC 

293 

5 

COMPUTER SYSTEMS 


239-240 

APPRO INTERNATIONAL INC 

293 

190 

DATALUX CORPORATION 

165 

■ 

DELL COMPUTER CORP (NA) 

CHI 

* 

DELL COMPUTER CORP (NA) 

CIV 

• 

DELL COMPUTER CORP (NA) 

100-101 

218-219 

ELSNER TECHNOLOGIES (US.) 

157 

4 

GATEWAY 2000 

18-19 

* 

GATEWAY 2000 

42-46 

• 

IBM PERSONAL POWER PC{N.A.) 

19-11 

113 

IBM RS6000 (NA,) 

65 

* 

IBM SERVERS (NA) 

25 

226 

INTEGRAND RESEARCH 

293 

152 

INTEGRIX INC 

133 

4 

INTEL CORPORATION 

26-27 

215-219 

LIGHTSTONE MULTIUSER GMBH (INTL.) 

1ST 

284 

MICRO ALLIANCE 

296 

107 

MICRON COMPUTER 

CH-1 

78 

NSTL 

156 

512-513 

OLIVETTI SPA (INTL) 

32-36 

146 

PC'S COM PLEAT 

276-277 

563 

POLYWELL COMPUTERS INC 

2SBPC2 

552 

POLYWELL COMPUTERS INC 

20850 4 

119 

RAVE COMPUTER ASSOCIATES 

216 

307-310 

RECQRTEC INC 

287 

177 

SAG ELECTRONICS 

60 

* 

SILICON GRAPHICS 

175 


Category No. 


Inquiry No * 

Page No. 

260 

SILICONRAX 

294 

172-173 

TADPOLE TECHNOLOGY 

135 

566-566 

TNPC 

288PC1 

236 

TRI VALLEY TECHNOLOGY INC 

294 

194 

ZEOS INTERNATIONAL 

178-129 

6 

DATA ACQUISITION 


224 

AMERICAN ADVANTECH 

794 

226 

GAGE APPLIED SCIENCES INC 

294 

229 

10 TECH 

794 

# 

MICROSTAR LABORATORIES 

294 

69-90 

QUATECH INC 

270 

261 

SCI THAN PRODUCTS 

294 

S3 

DIAGNOSTIC EQUIPMENT 


200 

MICRO 2000 

162-163 

7 

DISK A OPTICAL DRIVES 


150 

ASHTEK INC 

281 

114 

CONNER PERIPHERALS (NA) 

48NA7 

243-244 

GRANITE DIGITAL 

295 

153-154 

KINGSTON TECHNOLOGY 

130 

155-156 

KINGSTON TECHNOLOGY 

168 

135-136 

MICRO SOLUTIONS COMP PROD 

279 

16^160 

MICROPODS CORP |N.A.) 

97 

314 

PANASONIC COMMUNICATIONS 8 SYS 

195 

316 

PANASONIC COMMUNICATIONS & SYS 

205 

8667 

PINNACLE MICRO 

9 

147-145 

RAIDTEC CORPORATION 

780 

295-295 

STARTECH INTERNATIONAL 

774 

9 

FAX BOARDS/MACHINES 


216-217 

BU ROBOTICS 

146 

108 

SUPRA CORPORATION (NA) 

48NA3 

11 

KEYBOARDS 


190 

DATALUX CORPORATION 

165 

252-253 

ELMA ELECTRONIC 

79S 

227 

HOOLEON CORPORATION 

295 

12 

LAN HARDWARE 


272 

ANTEC 

295 

501-502 

BOCA RESEARCH INC (INTI) 

4815 4 

503-504 

COMPEX INC (INTL) 

61 

129-130 

CYBEX CORPORATION 

278 

161-132 

CYBEX CORPORATION 

286 

506-507 

CYBEX CORPORATION (INTL) 

cm 

1 

DATA COMMUNICATIONS (INT'L) 

14-15 

* 

DATA COMMUNICATIONS (INTL) 

78-79 

218-219 

ELSNER TECHNOLOGIES (U.S.) 

157 

565-536 

ERGOTHON EUROPE 

48IS 11 

133-134 

FIRST SOURCE INTL 

286 

218-219 

LIGHTSTONE MULTIUSER GMBH (INT'L) 

157 

573-57 A 

PSI PRINTER SYSTEMS INTL 

46IS22 

177 

SAG ELECTRONICS 

80 

542-546 

SEH COMPUTERTECHNIK GMBH 

48IS26 

222-223 

VORTEX COMPUTERS YSTEMES GM&H 

155 

13 

LAPTOPS A NOTEBOOKS 


176 

BADGER COMPUTER 

167 

528 

CHfCONY (INTL) 

117 

4 

COMPAQ PORTAaES (N A) 

32-33 

270-271 

CORPORATE UPGRADES 

295 

* 

DELL COMPUTER CORP (NA) 

4BNA 4-5 

1 

DELL COMPUTER CORP (NA) 

S3 

573 

FIRST INTERNATIONAL COMPUTER 

48IS7 

* 

JDR MICROOEVICES 

289 

117-118 

MAXTECH CORP (NA) 

187 

141 

MICRO’ INTERNATIONAL INC 

285 

631 

MITAC INTERNATIONAL CORP (INTL) 

55 

162 

MOTOROLA 

85 

529 

MULTI VENTURE (INT'L) 

97 

146 

PCS COMPLEAT 

276-277 

174-175 

SCEPTRE TECHNOLOGIES 

141 

172-173 

TADPOLE TECHNOLOGY 

ns 

166-169 

TEXAS INSTRUMENTS 

110-111 

1 

TOSHIBA AMERICA INC (NA) 

72A-D 

110 

WIN BOOK IN A) 

13 

104 

ZEOS INTERNATIONAL 

128-129 


Category No. 


Inquiry No. j 

Page No. 

14 

MAIL ORDER 


561 

ALTEX ELECTRONICS 

2885Q1 

557 

ALTEX ELECTRONICS 

2S9NE1 

128 

COMPUTER DISCOUNT WAREHOUSE 

772-273 

* 

COMPUTER DISCOUNT WAREHOUSE 

OUTSERT 

189 

COMPUTERLANE UNLIMITED 

154 

4 

JAMECO ELECTRONICS 

275 

556 

MANCHESTER EQUIPMENT CO 

268NE 2-6 

146 

PCS COMPLEAT 

276-277 

295-296 

STARTECH INTERNATIONAL 

274 

283 

WET1X INTERNATIONAL 

296 

15 

MEMORY/CHIPS/UPGRADES 

* 

ADVANCED MICRO DEVICES (NA) 

14-18 

* 

ADVANCED MICRO DEVICES (NA) 

90-91 

265-266 

CAMELEON TECHNOLOGY INC 

295 

136-164 

FIRST SOURCE INTI 

206 

f 

INTEL CORPORATION 

28-27 

* 

JAMECO ELECTRONICS 

275 

146-144 

L A TRADE 

290 

92-93 

ROSS TECHNOLOGY INC 

170 

279-279 

SERMAX 

295 

■ 

WORLDWIDE TECHNOLOGIES 

282 

16 

MISCELLANEOUS HARDWARE 

289-290 

CALIFORNIA PC PRODUCTS INC 

259 

* 

MOTOROLA 

104-1 OS 

* 

MOTOROLA 

106-107 

17 

MODEMS/MULTIPLEXORS 

530 

ATRIE TECHNOLOGY INC 

48156 

716-217 

BU ROBOTICS 

146 

553-554 

E-TECH [INTL) 

125 

* 

JDR MICROOEVICES 

289 

117-118 

MAXTECH CORP (NA) 

187 

313 

MEGAHERTZ CORPORATION [NA) 

193 

109 

SUPRA CORPORATION (N.A.) 

48NA3 

267 

TELEDAFTER SYSTEMS INC 

296 

18 

MONITORS & TERMINALS 


149 

ACTION 

300 

190 

DATALUX CORPORATION 

165 

540-541 

GVC CORP [INTL) 

76 

117-118 

MAXTECH CORP (N.A.) 

187 

163-164 

NANAQ USA CORP (NA) 

99 

214-215 

ORCHESTRA MULTISYSTEMS 

150 

180 

SAMSUNG ELECTRONICS 

83 

94-95 

SAMTRON DISPLAYS INC (NA) 

17 

516 

SMILE 

48IS 19 

101-102 

VIEWSONIC 

57 

19 

MULTIMEDIA/CD-ROM 


258-259 

BOXUGHT CORPORATION 

298 

106 

CREATIVE LABS INC 

50 

4 

DATADSIC (NA) 

248 

533-534 

ELEKTROSON BV (FNTL) 

66 

551-552 

INFOCUS (INTL) 

17 

120-121 

MRT 

181 

282 

PANEUGHT 

297 

84 

PASSPORT DESIGNS INC (NA.) 

125 

196-197 

PIONEER NEW MEDIA TECHNOLOGIES 

142 

170-171 

PRQXIMA CORPORATION 

112 

* 

SILICON GRAPHICS 

175 

20 

PRINTERS/PLOTTERS 


70-71 

DATAPRODUCTS 

15)7 

569-570 

KYOCERA (INT'L) 

248 

311-312 

KYOCERA ELECTRONICS INC (NA.) 

189 

4 

LEXMARK 

742 

550 

MANCHESTER EQUIPMENT CO 

200 NE 2-3 

527 

MANNESMAN TALLY 

4815 27 

514-515 

OLIVETTI S.P.A, (INTL) 

10-11 

98 

TEKTRONIX 

39 

21 

PROGRAMMABLE HARDWARE 

490-401 

ALADDIN KNOWLEDGE SYSTEMS 

2QSDM 7 

* 

DATA ACCESS CORP 

158 

503-510 

FAST SECURITY AG 

48IS9 

* 

JDR MICRODEVICES 

289 
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FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
Informatien Yeu Nmed - FAST! 


FAST: ► 

INQUIRE BY MAIL 

Enter your name and 
address at right. 
Then circle the 
inquiry numbers that 
correspond to those 
on the advertisement 
or BYTE article, and 
mail this postage- 
paid card. 


YES! I want FREE product information from the following advertiser 


FASTER: 


INQUIRE BY FAX 

Enter the 
information as 
described above, 
then fax this 
card to: 

800 - 571-7730 


FASTEST: 

INQUIRE ON 
THE INTERNET 

Access BYTE’s 
home page at: 

www.byte.com 


and dick on Free 
Product information . 

Follow the 
instructions on-line. 




Fill out this coupon carefully. Please print 


s: 1CJ10CK H1BJ 


A, My company profiless a&st described a: 

1 □ Curpnrjile und user 

2 n Computefi'ccimmunic 

3 Ij ResflU^r.yishf^lisc-r.'OEIIArlRTeg^alc-.'ccnpuitinl 

A OOhefiptoaJtescribBl._ 


Company 


H My iofriundiw * test described as: tcftwKow) 

5 c Company MapsgeTenr 
£ □ KWES/IT HsraqEPEnt 
7 □ Sysimra Eagmeann^htligDiUafl 
£ □ Deflarmentil Htfiagemercl (ram-JS/tilS) 

9 □ tetnrvoi -Setwccs Support 

10 □ Other (pleasa (tescrfiej:_ 


0. Raflsif innvcwi wht#i epecrflc ui indse* 

j.‘b -nujc^anr Iu you: ]diBci all that a|ipty| 

10 □ MrjhilR CQmpuling 
SO G AiipiiL-at«ji- JcmuIwitiuiie 

21 □ ClKrt/Sowr 

22 □ tfrternetJiifHiPB 

23 □ Viffiii ContajmlnQ 
2A □ M'. "media 

25 □ PC TMtatony 


City 


{ Country 


Code 


C My rr&poi:iiD. lias require that I tie n'valvec with Ihe tallDwino operating 
system enrirctnnBnfc: (cheek ill that apply] 

n noos is attindfflB 

IS QGSG 16 □ Window/Wt 

UGMk'OS 17 0 flatWarc 

1 A □ UNIX ony including 5oiais|. 16 □ Other tptMw describe; 


E Da you intluema ttia of the fdllewmg 
products ar service:, tor your oipncabon? 
(check Ultw apply] 

36 □ Cornpurtrs/penplwraJa 

37 □ Software applications. 

ft □RsrtoltfrtiBtsscommunicstlffliR 

29 □ LAM lurtiuarc nr sottwar* 

30 □ IntErpretwD-'Hinn hardware. iCflware. 
oi ssivere 


Phone 


November 199i 


92 97 99 


Fax 


Valid until January 31 r 199t 


i 


Advertiser inquiry Numbers 


1 

2 

3 

4 

5 

6 

7 

8 

9 

ifi 

11 

12 

13 

14 

15 

16 

17 

766 787 768 769 770 771 772 773 774 

775 776 777 

770 779 

760 781 7B2 

IS 

19 

20 

21 

n 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

7B3 764 765 786 737 738 760 790 791 

792 793 794 

795 796 

797 793 799 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

000 801 802 803 804 005 606 307 BOB 

809 810 811 

812 813 

614 815 313 

52 

ft 

54 

55 

56 

57 

58 

59 

60 

61 

82 

83 

84 


66 

67 

88 

317 818 819 320 821 322 823 824 325 

626 027 828 

629 630 

631 832 833 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

8Q 

81 

02 

83 

64 

85 

834 835 836 837 838 339 340 841 842 

843 844 846 

646 647 

848 349 650 

66 

67 

ya 

$ 

90 

91 

92 

93 

94 

95 

96 

97 

86 

99 

100 

101 

102 

051 352 S53 354 655 B56 B57 85B B59 

866 B61 862 

883 864 

865 066 B67 

103 

104 

105 

■06 

107 

108 

109 

110 

lit 

112 

113 

114 

115 

116 

117 

116 

119 

668 869 870 371 072 373 374 875 376 

677 076 679 

660 681 

862 333 384 

130 

121 

122 

123 

124 

125 

126 

127 

123 

129 

130 

131 

132 

133 

134 

135 

130 

S85 886 387 888 889 890 691 892 393 

894 895 896 

697 898 

699 900 901 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

146 

149 

150 

151 

152 

153 

902 903 904 90S 906 907 908 909 910 

911 912 913 

914 316 

m 917 918 

154 

155 

156 

157 

IBB 

159 

160 

161 

162 

163 

164 

165 

186 

167 

168 

169 

170 

919 920 921 922 923 924 926 926 927 

928 929 930 

931 932 

933 934 935 

171 

172 

173 

174 

175 

176 

177 

178 

ITS 

180 

181 

183 

183 

184 

185 

1*6 

187 

936 937 938 939 940 941 942 943 944 

946 946 947 

948 949 

950 951 952 

166 

169 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

953 954 955 956 957 958 959 960 961 

962 963 964 

965 966 

967 960 969 

m 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

210 

220 

221 

970 971 972 973 974 975 976 977 




222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

Editorial Inquiry Numbers 




233 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 




256 

257 

258 

750 

260 

261 

282 

263 

264 

265 

266 

267 

268 

209 

270 

271 

272 

976 979 980 981 982 983 984 985 986 

987 983 969 

990 991 

992 993 994 

273 

274 

275 

276 

277 

270 

279 

260 

281 

282 

233 

284 

285 

288 

287 

283 

289 

995 996 997 998 999 10001001 1002 1 M3 

1004 1005 1006 

10071008 

10G8 10101011 

230 

291 

292 

203 

294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

■305 

306 

10121013 1014 1015 101610171018 1019 1000 

1021 1022 1023 

10241025 

1026 10271028 

307 

306 

300 

3t0 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

10291030 1031 1032 103310341035 1036 1007 

1008 1039 1 940 

1641 1042 

1043 10441045 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

1046 1947 1 048 1 949 1050 1 0511052 1053 1064 

1065 10561057 

1058 1059 

1060 1061 1062 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

10631064 10651066 106710601069 10791071 

1972 10731074 

1075 1976 

1077 1076 1 079 

358 

359 

360 

361 

382 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

10801081 1082 1083 1084 10B5 1086 1087 1 088 

1089 t09Q1091 

10921093 

10941095 1096 

375 

376 

377 


379 

380 

361 

382 

383 

384 

385 

366 

387 

388 

369 

390 

391 1 

1097 1 996 1 0991 TOC 1191 11021103 1194 1105 

1108 11071108 

11091110 

1111 11121113 

392 

393 

394 

395 

396 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

400 

11141115 11161117 111811191120 1121 1122 

1123 11241125 

1126 1127 

1128 11291130 

409 

410 

411 

412 

413 

414 

415 

416 

417 

416 

419 

420 

421 

422 

423 

424 

425 

11311132 1133 1134 1135 11361137 1138 1139 

1140 1141 1142 

1143 1144 

1145 11461147 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

407 

438 

439 

440 

441 

442 

11401149 11501151 115211531154 1155 1156 

1157 11581159 

11601161 

1162 11631184 

443 

444 

445 

446 

447 

448 

440 

459 

451 

452 

453 

454 

455 

456 

457 

458 

459 

11651166 11671168 116911701171 11721173 

1174 11751176 

11771178 

1179 HB01161 

460 

461 

462 

463 

464 

465 

486 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

1182 1183 1184 1185 1106 11871188 1189 1190 

1191 11921193 

1 394 1195 

1196 11971198 

477 

476 

479 

480 

401 

462 

483 

484 

485 

486 

487 

480 

489 

490 

491 

492 

493 

11991200 12911202 120012941205 1206 1207 

1208 12091210 

1211 1212 

121312141215 

494 

495 

496 

497 

438 

499 

500 

501 

502 

503 

504 

505 

506 

507 

508 

500 

510 

12161217 1218 1219 1220 1221 1222 1223 1224 

1225 1226 1227 

1228 1229 

1230 12311232 

511 

512 

513 

5M 

515 

516 

517 

518 

519 

520 

521 

522 

523 

524 

525 

526 

527 

12331234 1235 1236 1237 12381239 1240 1241 

1242 1243 1244 

1245 1246 

1247 1248 1249 

526 

529 

530 

531 

532 

533 

534 

535 

536 

587 

538 

538 

540 

541 

542 

543 

544 

12501251 1252 1253 1254 12561256 1257 1253 

1259 1260 1261 

12621263 

1264 1265 1286 

545 

546 

547 

548 

549 

550 

551 

552 

553 

554 

555 

556 

557 

558 

559 

560 

561 

12671268 1269 1270 1271 12721273 1274 1275 

1270 1277 1276 

1279 1280 

1281 1232 1263 

562 

563 

564 

565 

566 

587 

568 

569 

570 

571 

572 

573 

574 

575 

576 

577 

578 

12841205 1236 1287 128812891290 1291 1292 

1298 1294 1295 

1296 1297 

1296 1299 1000 

579 

560 

561 

582 

583 

5B4 

585 

5B6 

587 

586 

589 

590 

591 

592 

593 

594 

595 

1301 1302 13031394 1305 13061397 1308 1309 

1310 Hit 1312 

13131314 

1315 1316 1317 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

606 

607 

608 

609 

610 

611 

612 

13181319 1320 1321 1322 13231324 1325 1326 

1327 1 328 1329 

13301331 

13321333 1334 

613 

614 

615 

816 

617 

618 

619 

620 

621 

622 

623 

624 

625 

626 

627 

628 

629 

13351336 1337 1338 13391340 1341 1342 1343 

1344 1345 1346 

1347 1346 

1349 1350 1361 

630 

631 

B32 

633 

634 

635 

636 

637 

638 

639 

640 

641 

642 

843 

644 

845 

648 

13521353 1354 1355 1356 135713S0 1369 1380 

1361 13621363 

13641365 

1366 13071388 

647 

646 

649 

850 

851 

652 

653 

654 

655 

656 

657 

658 

659 

660 

661 

662 

663 

13691370 1371 1372 137313741375 1376 1377 

1378 1379 1380 

1381 1382 

138313841385 

664 

665 

666 

867 

868 

569 

570 

671 

672 

673 

674 

675 

676 

677 

678 

679 

680 

13861387 1 388 1339 1 390 13911392 1393 1 394 

1395 1396 1 397 

13981399 

1400 14011402 

691 

682 

683 

684 

685 

686 

687 

688 

689 

690 

691 

692 

693 

694 

695 

696 

697 

1400 1404 1405 1406 140714001409 1410 1411 

1412 1413 1414 

1415 1410 

1417 14181419 

698 

699 

700 

701 

702 

703 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

14201421 1422 1423 1424 14251426 1427 1428 

1429 14301431 

1432 1433 

1434 14351438 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

14371438 1439 1440 1441 14421443 1444 1445 

1446 1447 1448 

14491450 

1451 1452 1453 

732 

733 

734 

735 

736 

737 

738 

739 

740 

741 

742 

743 

744 

745 

746 

747 

746 

14541455 1456 1457 1450 1499146a 1461 1462 

1463 14041465 

1400 1467 

146814691470 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

760 

761 

762 

763 

764 

765 

14711472 14731474 1475 14761477 1478 1479 

1480 14811482 

14831434 

1485146614B7 


Product Category 
Information 


To receive informaliwi for an 
E-retire category, circle the appropriate 
number m box above. 


Hardware 

Accassones/SuppJlos 
AddHn Boards 
Bar Coding 

Go m wi u ni cal ignaaiaiwoaiiiig 
Computer Systems 
Data Acquteitkxi 
Diagnostic Equipment 
Disks A Optica! Drives 
DiskeKea/Ouplicators 
Fax Boards/Machines 


Graphics Tablets/Mice/ 
Pen input 
Keyboards 
LAN Hardware 
Laptops & Notebooks 
Mail Order 

Memory/Chips/Upgrades 
Miscellaneous Hardware 
Mmtems/MuEfeplexcif’s 
Monitors & Terminals 
Multimedia/CD-ROM 
PCMCIA 
Printers/P letters 
Programmable Hardware 
RAID Drive Anays 
SCSI/Peripheral Interfaces 
Sc3nner^0CR/Digrti?.ers 
Security 


to 

11 

12 

13 

M 

15 

16 
17 
ia 

19 
57 

20 
2 i 
56 
59 
22 
52 


Tape Drives 

UPS/Powei Management 
Voice Technology 


23 

24 
55 


Software 

Business 

CAD/CAM 


26 

26 


Communicatiofis^Nelworking Zt 


Data Acquisition 
Database 
Educational 
Engireering/Scientifrc 
Entertainment 
Graphics 
Macintosh 
Mail Order 

Mathematical/Statistlcal 
Miscellaneous Software 


28 

29 

30 

31 
82 

33 

34 

35 

36 

37 


On-Line Services 

38 

Operating Systems 

33 

OS/2 

54 

Programming Languages/ 


Tools 

40 

Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

ON IK 

45 

Utffes 

46 

Windows 

47 

Word Processing 

48 

General 


Boaks/Fublicatlans 

49 

Recruitment 

50 

Miscellaneous 

51 

































FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 

ion You Need - FAST! 
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FAST: 

INQUIRE BY MAIL 

On the opposite 
side, enter your 
name and address. 
Then circle the 
inquiry numbers that 
correspond to those 
on the advertisement 
or BYTE article, and 
mail this postage- 
paid card. 


FASTER: 

INQUIRE BY FAX 

Enter the 
information as 
described above, 
then fax this 
card to: 

800 - 571-7730 
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FASTEST: 

INQUIRE ON 
THE INTERNET 

Access BYTE’s 
home page at: 

www.byte.com 

and click on Free 
Product Information . 

Follow the 
instructions on-line. 

































INDEX TO ADVERTISED PRODUCTS 


Category No. 


Inquiry No. 

-age No. 

304 

KLEINMANN GMBH 

144 

303 
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Accent 


Over thirty 
word 

processors 
in one 


With Accent you 
can type in these 
languages. 

Arabic Italian 

Belorussian Norwegian 
Bulgarian Polish 

Croatian Portuguese 
Czech Romanian 

Danish Russian 

Dutch Serbian 

English Slovakian 

Finnish Slovenian 

Flemish Spanish 

French Swedish 

German Swiss- 

Greek German 

Hebrew Turkish 

Hungarian Ukrainian 

Icelandic 


YOU SPEAK THE LANGUAGE 

NOW GET A WORD PROCESSOR THAT DOES, TOO 


The languages you need. 

For years you've struggled with 
your English based word 
processor which doesn't work in 
the other languages you need. 
Now with Accent™ your struggle 
is over. Find out why PC 
Magazine called Accent "the best 
multilingual word processor 
we've seen." 

With more than 50 interactive 
keyboards, Accent makes it easy 
to type in your language with all 
the right characters. And Accent 
has more than 150 TrueType 
fonts for elegant looking 
documents. Accent gives you 
more languages, more fonts, 
more value. 


Perfect multilingual 
documents every time. 

No matter how many languages 
you use, Accent automatically 
uses the correct spell checker, 
thesaurus and hyphenation rules 
to deliver perfect multilingual 
documents. Plus you get the 
Berlitznnterpreter™, for English, 
French, German, Spanish and 
Italian. 

Menus and on-line help in your 
language. 

Accent makes it easy to work in 
your own language. You can 
change the language of menus, 
dialogue boxes and on-line help 
to the one most comfortable for 
you. For example, type in Russian 
while menus are in English. 


Add impact to your existing 
documents. 

Now add those missing lan¬ 
guages to the documents that 
you’ve prepared with other word 
processors. You will impress 
your clients, hand in complete 
assignments and build stronger 
relationships. And Accent works 
under anyjanguage version of 
Windows®so it's portable 
wherever you are in the world. 

Accent - "An indispensable tool 
for multilingual business" 

PC Computing. 

When you need more than just 
English, use Accent to prepare 
business letters and reports, 
homework assignments, 
presentations or a letter to family. 
Accent speaks your language and 
theirs too. 

"For an individual or business 
that corresponds in more than 
one language, Accent is 
heaven-sent." 

The New York Times 

For more information 
Tel. 800 535 5256 

Visit our Web site. 

http ://www.accentsoft.com/ 
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Accent 

LanguageWare " 

Premium word 
processing for 
people who use 
more than just 
English. 





































COMMENTARY 


Ted Nelson 

Things to Come 


The inventor of hypertext 
forecasts the future, 
including the demise of 
the human race 

Desktop computers 

Very few computers will be on the desktop in 10 years. 
Today’s workstation capacity will be in wristwatches, 
on the wall, off the wall, and so on. 

Mobile computers 

My favorite design, which 1 call the Walkie-Thinkie, is a 
wearable computer with a five-finger keyboard on your 
lapel (but there are lots of other options), a headphone, 
and a microphone. This device will have real-time digi¬ 
tal recording and audio editing, a telephone, an answer¬ 
ing machine, and voice mail built in. But I’m not holding 
my breath for reliable voice recognition. 

User interfaces 

It won’t be the Mac/Windows-type interface or the voice 
interface seen in Star Trek . Both ideas are inane. The al¬ 
ternative is the design of abstract worlds and spaces with 
new rules and topologies that people can easily under¬ 
stand, use, and enjoy. Everybody should have the inter¬ 
face they want, so it will be increasingly important for 
“applications” to be delivered detached from “interfaces.” 

Operating systems 

Linux will become very important. Then Taos, a very 
strong multitasking system for real-time (i.e., time-com¬ 
pelling) applications, set-top boxes, and so on. 

Virtual reality 

That oxymoron for interactive realism will become just 
another interface and another big way to waste time. But 
it could also be very practical for lots of stuff—maps, 
instructions, and x-ray views. 

On-line publishing 

As I’ve always envisioned (and built into Project Xanadu), 
there will be: automatic royalty on a pro rata basis for any 
portion of a document or object sold; stable publishing, 
so that materials may be reliably linked; unrestricted re¬ 
publication of any material, if that material uses Xanadu’s 
“transcopyright” doctrine (i.e., a permission system that 
lets anyone reuse someone clse’s transcopyrighted ma¬ 
terial in a new document; you transmit a pointer to the de¬ 
sired material, and each customer purchasing your work 
buys each quotation from its original publisher). 

Software-development tools 

C++ will sink, C will resurge, Visual Basic (which ought 



to be called Structured COBOL) will be big. Prograph, 
possibly the best, will catch on. CASE tools will become 
convenient. 

Componentware 

We need a king to make the rules about how the compo¬ 
nents divide and fit together. Standardization politics 
rules. But most of the issues of software will change 
completely, just as they have every five years. 

Tomorrow’s killer applications 

My hope is that there will be no more applications, be¬ 
cause future software will be set up to be tied together, 
piped together, scripted together. The real killer appli¬ 
cations will be nanotech bugs that escape. 

Players of the twenty-first century 

Microsoft has peaked. By 2000, it should be second to 
Netscape. Silicon Graphics will live on. So will Sun. 
Thinking Machines will make a comeback. Apple will be 
acquired by Wal-Mart. Quarterdeck will make it big, but 
I'm not sure what with. IBM will die a terrible death, 
possibly bankruptcy or being acquired by Quarterdeck. 

The data highway 

It will be a conglomerate of parts on an Internet-like 
model, with some fast priority lanes and something like 
the Clipper chip for encryption—which everyone will 
bypass. But that doesn't matter, since it will let the gov¬ 
ernment arrest whomever they choose, since we’ll all be 
breaking the big, vague new law against everything. 

How computing technology will change the world 

In every possible way. But I find it hard to believe that the 
human race will survive to the year 2100. ■ 


Ted Nelson coined the concepts hypertext and hypermedia 
in 1965. He is best known for Project Xanadu. You can 
reach him on the Internet or BIX at editors@bix.com. 
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DELL LATITUDE 


Dependable Notebooks 
With Superior Battery Life 



DELL LATITUDE XPi P75D 

75MHz PENTIUM PROCESSOR 

★ 10.4" Dual Scan Color Display 

• 8MB RAM (40MB Max RAM) 

★ 256KB L2 Cache 

• 420MB Removable Hard Drive 
(1.2GB Max) 

★ Smart Lithium Ion Battery with 
Advanced Power Management 

• 32-bit Local-bus Video, 

1MB Video RAM 


• 2 Type 11/1 Type III PCMCIA Slots 

• Preloaded Communications 
Software 

• 6.2 Pounds 

• Optional Dell Latitude 
DeskDock™ Available 

• 1 Year Warranty' 

• Order an additional smart Lithium 
Ion battery for only SI99 more. 

Business Lease: $96/Mo. 

Order Code #800025 


Our New Pentium Chip 
Latitude XPi 
Now Only 



irs LIKE GETTING THIS MUCH BATTERY LIFE 
IN A PENTIUM CHIP NOTEBOOK. 

If airlines had outlets at every seat, 
it wouldn't matter so much that most 
Pentium processor notebooks only last 
an hour or two. But the only outlets are 
in the restroom. And you can't spend 
the whole trip in there. 

Introducing the Dell Latitude XPi 
notebook. The first Pentium processor 
notebook that can last take-off to touch¬ 
down, with a 75MHz or 90MHz Pentium chip. 

This thanks to Dell's record-breaking 
smart Lithium Ion battery and power 
management technology (not to mention 
Intel's new LM Pentium chip). In "Cross- 
Country"™ tests" conducted by VeriTest, 
inc., a leading independent test lab, the 
Dell Latitude XPi P75 dual scan notebook 
lasted an average of 4 hours and 40 
minutes. That's LA to New York, no 
problem. Of course, actual battery life will 
vary depending on the nature of your use 
and configuration. You might even get more. 

So call today to order your Latitude 
XPi. Its packed with power. And we don't 
mean just Pentium. 

p^u. 


TO ORDER, CALL 


800 - 822-3787 

In Canada! call 800*668-3021 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pmCT • http://www.us.dell.com/ 

Keycode #01056 



Promotional pricing is not discountable. The VeriTest Cross-Conroy v2.0 test simulates typical executive use of Microsoft Office - applications in 
Microsoft Windows® 311 during an airplane fight Power management was enabled and 8MB RAM was installed VeriTest. inc is located in Santa Monica. CA. 
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DELL DIMENSION 

Reliable PCs For High 
Performance Computing 
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DELL LATITUDE XPi P75D 

75MHz PENTIUM PROCESSOR 

• 10 4“ Dual Scan Color Display 

• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 

• 420MB Removable Hard Drive 
(1.2GB Max) 

• Smart Lithium Ion Battery with 
Advanced Power Management 

• 32-bit Local-bus Video, 

1MB Video RAM 

• 2 Type 11/1 Type III PCMCIA Slots 

• 6.2 Pounds 

• 1 Year Warranty 1 

• Order an additional smart Lithium 
Ion battery for $199 more 

$2599 

Business Lease: $96/Mo 
Order Code #800025 

DELL LATITUDE XPi P90ST 

90 MHz PENTIUM PROCESSOR 

• 10.4" SVGA Active Matrix Display 

• 8MB RAM (40MB Max RAM) 

• 256KB L2 Cache 

• 420MB Removable Hard Drive 
(1.2GB Max) 

• Smart Lithium Ion Battery with 
Advanced Power Management 

• 32-bit Local-bus Video, 

1MB Video RAM 

• 2 Type 11/1 Type III PCMCIA Slots 

• 6.2 Pounds 

• 3 Year Extended Warranty' 

• Add a 12GB hard drive for $800 more. 

$4299 

Business Lease: Si 55/Mo. 

Order Code #800035 




DELL LATITUDE LX 4100D 

100MHz INTELDX4 ,W PROCESSOR 


• 10.4“ Dual Scan Color Display 

• 8MB RAM (24MB Max RAM) 

• 128KB L2 Cache 

• 420MB Upgradeable Hard Drive 
(810MB Max) 

• $99 More for 2nd NiMH Battery 
(Slides into floppy drive to 
achieve extended battery life) 

• 32-bit Local-bus Video, 

1MB Video RAM 

• 2 Type 11/1 Type III PCMCIA Slots 

• 6.2 Pounds 

• 1 Year Warranty 

i * Add a 28.8 PCMCIA X-Jack modem 
} for $299 more. 

$1999 

Business Lease: $74/Mo 
Order Code #800020 

DELL LATITUDE LX 4100T 

100MHz INTELDX4 PROCESSOR 

• 10.4“ Active Matrix Color Display 

• 8MB RAM (24MB Max RAM) 

• 128KB L2 Cache 

• 420MB Upgradeable Hard Drive 
(810MB Max) 

• S99 More for 2nd NiMH Battery 
(Slides into floppy drive to 
achieve extended battery life) 

• 32-bit Local-bus Video. 

1MB Video RAM 

• 2 Type 11/1 Type III PCMCIA Slots 

• 6.2 Pounds 

• 1 Year Warranty 

r ★ Double your RAM for only $499 more. 

$2299 

Business Lease: $85/Mo 
Order Code #800033 


Now we've dropped prices on our entire 
Dell Dimension Pentium processor line. So 
compare spec to spec, hertz to hertz and 
decimal point to decimal point with any other 
Pentium processor PC, and you'll find Dell 
comes out on top. 

Actually, you'll come out on top. Because, 
besides getting a great deal on our award¬ 
winning PCs. you’ll also get a company that 
has a proven track record in service, support 
and reliability. Fora record eleven years. 

So order your new, low-priced Dell Pentium 
processor PC today. And save across the board 
with a single phone call. 

DIRECT NEWS ON THE INTERNET 

For free updates on Dell's product offerings, pricing 

and other news electronically, send an email message 

to "DirectNews-request@dell.conT 

Please use the word “subscribe" as the body of 

your message. 

D«U 


TO ORDER. CALL 


800 - 822-3783 

In Canada* call 800-668-3021 
Mon-Fri 7am-9pmCT • Sat 10am-6pm CT 
Sun 12pm-5pmCT • http://www.us.dell.com/ 

Keycode #01057 





Dell’s featured digital artist is Max Seabaugh of San Francisco 

































DESKTO 

ACROSS 




DELL DIMENSION XPS P133c 

133MHz PENTIUM" PROCESSOR 

* Mint Tower Model 

* 16MB EDO Memory 028MB Max RAM) 

* 512KB Pipeline Burst Cache 

■ 2GB Hard Drive [10.5ms, Made 4] 

* 17LS Monitor (17" CRT, Nl) 

* 9FX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 

* 6X Multi-session EIDE CO ROM Drive 

* MS* Office Professional with 
Bookshelf for Windows* 95 

* Dell Software Suite 

* AWE32 Wave Table Sound Card 

* Altec Lansing ACS-5 Speakers 

* Microsoft Windows 95/30 Days 
t Free Support 

$3749 

Business Lease: $135/Mo 
Order Code #500142 


DELL DIMENSION XPS PIOOc 

1D0MHz PENTIUM PROCESSOR 

* Mini Tower Model 

- t6MB EDO Memory (128MB Max RAM) 

* 256KB Pipeline Burst Cache 

* 1GB Hard Drive 110ms, Mode 4] 

(1.6GB Max) 

* 17LS Monitor (17* CRT Ml) 

- 9FX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 

* 4X Multi-session HIDE CD-ROM Drive 

* MS Office Professional with 
Bookshelf for Windows 95 

* Oetl Software Suite 

* Microsoft Windows 95/30 Days 
Free Support 

$2749 

Business Lease: $1D2/Ma. 

Order Code #500146 


DELL DIMENSION XPS P133e 

133MHz PENTIUM PROCESSOR 

* Mini Tower Model 

* 8MB EDO Memory (120MB Max BAM) 

* 256KB Pipeline Burst Cache 

* 1GB Hard Drive [Iflms, Mode 4] 

(1.6GB Max) 

* 15LS Monitor (15* CRT r Nl} 

* 64-bit PCI 1MB DRAM Video 
(128-bit 4MB VRAM Max) 

* 4X Multi-session EiDE CD-ROM Drive 

* Sound Blaster 16 Sound Card 

* Altec Lansing ACS 31 Speakers 

* Microsoft Windows 95/30 Days 
Free Support 

* Upgrade to a 3 Year Extended Warranty 
, r for only $199 more. 

$2399 

Business Lease: $89/Mo, 

Order Code #500143 


DELL DIMENSION PlOOl 

100MHz PENTIUM PROCESSOR 

• Mini Tower Model 

• 8MB EDO Memory (128MB Max RAM) 

• 540MB Hard Drive [12ms] 

(1.6GB Max) 

• 15LS Monitor (15" CRT r Nl) 

•64-bit PCI 2MB DRAM Video 

• 4X Multi-session EIDE CD-ROM Drive 

• Microsoft Windows 95/30 Days 
Free Support 

*Add a 3COM ELmk Combo Network 
Interface Card for onty $ W9 more. 

Pictured System 


DELL DIMENSION XPS P120c 

120MHz PENTIUM PROCESSOR 

; * Mini Tower Model 

• 1SMB EDO Memory (126MB Max RAM) 

• 512KB Pipeline Burst Cache 

• 16GB Hard Drive [10ms. Mode 4| 

• 15LS Monitor (15" CRT, N!) 

• 9FX Motion Graphics Accelerator with 
2MB VRAM (128-bit 4MB VRAM Max) 

• 4X Multi-session EIDE CD-ROM Drive 

• MS Office Professional with 
Bookshelf for Windows 95 

• Dell Software Suite 

• Sound Blaster IB Sound Card 

• Altec Lansing ACS-5 Speakers 

• Microsoft Windows 95/30 Days 
\ f Free Support 

$2999 

Bus i ness Lease $111 /Mo. 

Order Code #505145 


DELL DIMENSION P75t 

75MHz PENTIUM PROCESSOR 

- Mini Tower Model 

• 8MB EDO Memory (128MB Max RAM) 

• 540MB Hard Drive [12ms] 

(1.6GB Max) 

• 15LS Monitor (15" CRT, Nl) 

• 64 bit PCI 1MB DRAM Video 
(2MB DRAM Max) 

• 4X Multi-session EIDE CD-ROM Drive 

• Sound Blaster 16 Sound Card 

• Altec Lansing ACS-5 Speakers 

• Microsoft Windows 95/30 Days 
Free Support 

• Add a 28.8 US Robotics Fax/Modem 
for only $149 more . 

I 

$1629 

Business Lease: $60/Mo. 

Order Code #500140 


$1799 

Business Lease: $67/Mo. 
Order Code #500148 


DELL DIMENSION XPf 

120MHz PENTIUM PR0CES 

• Mini Tower Model 

• 8MB EDO Memory (128N 
■ 256KB Pipeline Burst Cai 

• 1GB Hard Drive [10ms, ^ 
(1.6GB Max) 

• 15LS Monitor (15* CRT, h 
■64-bit PGM MB DRAM Vi 

(128-bit 4MB VRAM Max 

• Microsoft Windows 95/ 
Free Support 

it Add the HP DeskJet 660 
for only $389 mom. 


$1999 

Business Lease: S 74/Mo. 
Order Code #500144 


DELL DIMENSION P75i 

75MHz PENTIUM PROCESS! 

• Mini Tower Model 
■BMB EDO Memory (128M 

• 54DMB Hard Drive (12ms 
(1.6GB Max) 

* 14XE Monitor (14* CRT, K 

• 64-bit PC11 MB DRAM Vir 
(2MB DRAM Max) 

* Microsoft Windows 95/: 
Free Support 

* Upgrade to the 15LS 15" 
for only $30 more 


$1399 

Business Lease: $52/Mo. 
Order Code #500141 


★SYSTEMS FEATURED ARE JUST A SAMPLING OF THE THOU SANDS OF POPULAR CONFIGURATIONS AVAILABLE. 

f Promotional pricing is not discountable, ' Guaranies available in the U.S. onty far registered owner a of Dell Dimension system* purchased after 8/1/93 fFor a complete tenpv of our Guarantees or 
Limited: Warranties, preass write Dali USA L.P., 22\A W. flraftar Lana. Building 2, Austin, TX 7B758. ^Business teasing arranged by Leasing Group, tec. *FtJdbs and specifications valid in She U.S. only 
and subject to change without notice. The fetal inside logo and Pontium are registered trademarks and teteJLlX4 t£ a trademark of Intel Corporation. MS, Windows, Microsoft and tine Wmdaws logo are 
registered trademarks ol Microsoft Corporation &1BB5 Pail Computar Corporation. Alt rights resaw* 



















DELL DIMENSION 
Reliable PCs For High 


Performance Computing 


DELL DIMENSION XPS PIOOc 

100MHz PENTIUM ; PROCESSOR 


* Mini Tower Model 

★ 16MB EDO Memory 
(128MB Max RAM) 

* 256KB Pipeline Burst Cache 

* 1GB Hard Drive [10ms, Mode 4] 
{1.6GB Maxi 

★ 15LS Monitor (15 PI CRT Nl) 

★ 64-bit PCI 2MB DRAM Video 
(128-bit 4MB VRAM Max) 


• 4X Multi-session EIDE 
CD-ROM Drive 

★ MS Office Professional with 
Bookshelf for Windows 95 

★ Dell Software Suite 

* AWE32 Wave Table Sound Card 

• Altec Lansing ACS-5 Speakers 

* M ic rn s oft * Window s‘ r; 95 / 

30 Days Free Support 


Business Lease : S92 /Mq. 
Order Code *500147 



Fully Loaded 
100MHz Pentium 
Processor PC 



For Only 

$2499 




WHAT'S INSIDE THE IDEAL 
WINDOWS 95 MACHINE? 

FREE STUFF, OF COURSE. 




Pentium 

IPfcO-CEt&fr* 


Designed for 



Microsoft* 

Windows a 95 





D0LL 


TO ORDER, CALL 


800 - 822-3781 




For a limited time, this Dell Dimension 
XPS PI00c system is available with a 
special pre-configured software bundle 
at no extra charge. That r s right, seven 
full 32-bit applications to maximize the 
performance of your new 32-bit Windows 
95 operating system. A $450 value, 
available only from Dell. 

You also get 16MB EDO memory and 
a 1GB hard drive, so you're running at 
optimum speed. Basically, this thing 
comes more equipped for business 
than a Harvard MBA. 

And now you can order this 
perfect business PC for just $2499. 
It’s even backed by Del f's next-business- 
day on-site service, guaranteed* 

But call today. This offer expires 
November 30,1995. 


In Canada* call 800-668-3021 

Mon-Fri 7am-9pm Cl * Sat lOam-Gpm Cl 

Sun 12pm-5pm Cl * http://www,us.del6.com/ 


Keycode £01055 


Dell's featured computer artist is Gtenn Mitsui of Studio MD. Seattle. 



















BENCHMARKED: The P6 & WINDOWS 95 


OCTOBER 1995 


Reviewed: The Best Portables 


Revealed: What Microsoft 
Left Out of Windows 95 p . n 
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technologies - 
that will replace 
the aging IBM 
architecture. 
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Intel’s ATX Motherboard 
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Performance 



PB3MUJENNIA" Pus 


• Intel 133MHi Pentium* processor 

• 256K Micron SyncBursT cache, Flash BIOS 
•PCI 32-hit Fast SCSI-2 controller 

• 6X SCSI 2 cd-rom drive, 3.5" floppy drive 
■ SoundBlaster" 16 stereo sound & speakers 

• PCI 64-bit graphics accelerator (2MB) 

• Tool-free mini tower or desktop 

• Microsoft* Mouse, 101 -key keyboard 

• Choice of MS Windows* 95 CD or 
MS-DOS* & Windows for Workgroups CD 

• Microsoft Office Professional CO 


A • 16MB EDO RAM * 1GB SCSI-2 hard drive 
• IS' Micron 15F6*, 12B0NI, 28mm 


* 3,499 


(Business Lease Si iSVVrranlti] 


B • 32MB EDO RAM • 2GB SCSS-2 hard drive 

• IS’ Micron 15FGX, 1280NI, .28mm 

* 4,499 (Business tease i1S3/m«rth> 

c • 64MB EDO RAM • 4GB SCSI-2 hard drive 
- 17" Micron 17FG*, 1280NI, ,28mm 

**6^499 (BbjsJiwss Lease SHSfrrantfy 

D * 12BMG EDO RAM • 9GB SCSI-2 hard drive 

• 21" Micron 21FG* 160DNI, .28mm 

$ 1 7/499 {Business Lease 
‘QpUttfl D not avfflWWe in 


M icron is fast becoming 
the industry leader in 
■ personal computer design, engi¬ 
neering and manufacturing. 

Right off the production line, 
Micron PCs are receiving awards 
and critical acclaim for exception¬ 
al quality, record-breaking speed 
and dependable performance. 
Everywhere you turn, Fortune 


P75 PowerStation 


500 corporations, mid-size busi- 


* Intel 75MHz Pentium processor 

* 256K write-back cache, Flash BIOS 

* 4X EIDE CD-ROM drive, 3.S" floppy drive 

* SoundBlaster 16 stereo sound & speakers 

* PC! 64-bit graphics accelerator (2MB) 

* Tool-Free mini-tower or desktop 

* Microsoft Mouse. 101-key keyboard 

* Choice of MS Windows 95 CD or 
MS-DOS Si Windows for Workgroups CD 

A • 8MB EDO RAM • 850MB EIDE hard drive 

• 15" Micron 15FGJC, 1028NI, .28mm 

• Microsoft Works Multimedia CD 


B • 16MB EDO RAM • 1,2GB EIDE hard drive 

• 15 H Micron 15 FGk ( 12SQNLZ8mm 

• Microsoft Office Professional CD 

* 2,399 {Businas* teaw SB^nwih) 

C * 32MB EDO RAM • 1.6GB EIDE hard drive 

• 1 T Micron 17FGx, 1280NI, .2Bmm 

• Microsoft Office Professional CD 


*3,499 


(Business Lease SllWmpfflh) 

* With 90MHz Pentium processor. . add HOG 

■ With 160MHz Pentium processor.....add $200 


5 1,899 


{Business Lease $71'month) 


P90 PowerStation 


* Intel 90MHz Pentium processor 

* 256K write-bad caches Flash BIOS 

* 4X EIDE CD-ROM drive, 3.5" floppy drive 

* SoundBlaster 16 stereo sound 8 speakers 

* PCI 64-bit graphics accelerator (2MB) 

* Tool-free mini-tower or desktop 

* Microsoft Mouse, 101-key keyboard 

* Choice of MS Windows 95 CD or 
MS-DOS & Windows for Workgroups CD 

* With lOOMHz Pentium processor. .add OO 


A • SMB EDO RAM * 850MB FIDE hard drive 

• IS" Micron ISFGx, 1280NI, .2Bmm 

• Microsoft Works Multimedia CO 

* 1,999 (Business Lease $71/mootti) 

B • 16MB EDO RAM * 1.2GB EIDE hard drive 

• 15 JI Micron ISFGx, 128m -2Smm 
■ Microsoft Office Professional CD 


* 2,499 


(Business Leas* Sftftfnwrtlh) 



May 30-1995 June 28.1994 
F120 MILLENNIA P9QPCI 

POWFRSTATfQW 


October 1994 
P9QPCI 

POWERSTATION 


Pentium 


nesses and home offices are dis¬ 


covering the benefits of buying a 


Micron computer, 




Jji-r 

P133 PowerServer smp 

• In tel 133 MHz Pentiu m processor . P ,, 

• Dual Pentium SMP ZIF sockets IJJ 

• 512K write-back cache, Flash BIOS 

• Slots: 5 EISA, 2 PCI, 1 E15WFC] MriranFr 

• PCI 32-bit Fast SCSI-2 controller 

• 4X SCSI-2 CD ROM drive, 3.5" floppy drive ™IN 

• PCI 64-bit graphics accelerator (2MB) 

• Full-size tower with 10 drive bays 

• Microsoft Mouse, 101-key keyboard 

• Choice of M5 Windows 95 CD or 
MS-DOS 8 Windows for Workgroups CD 

A • 16MB BAM • 1GB SCSI-2 hard drive 

• 15" Micron ISFGk, 12SON9, ,28mm 

%999 (Business Least* Sf 36iinanlh) 

a • 32MB RAM • 2GB SCSI-2 hard drive 

• 15“ Micron ISFGx, 1280NI. ,28mm 

* 4,999 (Business Lease St7£ltononlh) 

With second 133MHz Pentium processor....add $999 



With Windows NT Workstation CD... 


..add $249 









































Windows 95 


P133 Home MPC Pro 

The Ultimate Home Office Performance System 


P133 Home MPC Pro 

* Intel 133MHi Pentium* processor 

* 25 GK Micron SyncBurst"* cache, Flash BIOS 

* 16MB EDO RAM, 1,2GB EIDE hard drive 

* 4X EIDE CD-ROM drive, 3,5" floppy drive 

* SoundBlaster ' 16 stereo sound & speakers 

* 14.4 Faxmodem, speakerphone, voice mail 

* PCt 64-bit graphics accelerator (2MB) 

* 17" Micron 17FGXJ280NI,,28mm 

* Tool-Free mini-tower or desktop 

* Microsoft* Mouse, 101-key keyboard 

* Choice of MS Windows* 95 CD or 
MS-DOS* & Windows for Workgroups CO 

* Microsoft Office Professional CD 

* Microsoft Scenes: Sports Extremes; 

Microsoft Bob p CD; Microsoft Encarta” 95 CD; Quicken’" 

Deluxe Edition CD; Microsoft Dangerous Creatures 
CD; Microsoft Golf Multimedia CD; Trial Subscriptions 
for CompuServe”, America Online' 6 Prodigy”, 

‘ 3,499 



May 16, 1995 
P&O HOME MPC 




July 1995 
P90 HOME MPC 


Pentium 


P75 Home MPC 

* Intel 75MHz Pentium processor 

* 256K write-back cache. Flash BIOS 

* 8MB EDO RAM, 850MB CEDE hard drive 

* 4X EIDE CD-ROM dw 3,5" floppy drive 

* SoundBlaster 1G stereo sound & speakers 

* 14.4 Faxi'Modem, speakerphone, voice mail 

* PCI 64-bit graphics accelerator (2MB} 

* 15" Micron 15FGO280NU8mm 

* Tool-Free mini-tower or desktop 

* Microsoft Mouse, 101 key keyboard 

* Choice of Windows 95 CD or 
MS-DOS & Windows for Workgroups CD 

* Microsoft Works Multimedia CD 

* Microsoft Scenes: Sports Extremes; 

Microsoft Bob CD; Microsoft Encarta 95 CD; Qurcken 
Deluxe Edition CO; Microsoft Dangerous Creatures CD; 
Microsoft Golf Multimedia CD; Trial Subscriptions for 
CompuServe, America On Line & Prodigy, 

‘ 1,999 

* With 90MHz Pentium processor..add 5100 

'With 100MHz Pentium processor...add 5200 


Micron Electronics, Inc., 900 E, Hardier Road, Nampa, ID 83687 * Mon-Fri 7AM-8PM Sat 8AM-5PM (MT) 
208-463-3434 * FAX 208-463-3424 * Purchase Order FAX 208-467-5384 

Intmatroral Sales jflE Intemapcna! FAX ,■ Ff cm Mexico Cafi From Puerto Rko Call Rum Canada Cal 

2W465-897B V 208465-8993 95-800-708-1755 IS 800-70^1756 1^1 80^708-1758 

01.595 ►tetn hr;. *4 tJIti iKerwstf, ai pncei antr GEWtftastxtes nlfscl t> ctanp* wflwul notra. Mfcran ■EJeetimca, lie, wnnea E» TOKtesttfe por aiflaac™ widKM 

WUtekl (yietopathj,. Yfltf Pate WB-> Tl» LMdsT It I to™, irturfc of Heron Efcdrrncs k*L tteri, Intel h™ic, a«i Ptelkm die tcgHtensj HBdomirhs rl 

tte Intel Cmpcntecm Afarnrt is s reoSteraa irK&mri w<j Wndcww WteKJewB *IT «k 3 tne vrtTdcw* logos are tademarns of Mpraofl CfrptHHim & otter cant^ 1^^ 
an Irsde ranee of eaoti reveotve ccnpary Pitea do not Indutte n'cpnfl and Iterdr^ HXte> «*-*« iwm? isik te,amta4 -duet nu itkin miuir MgN: ur?J tngfnte sh.u- 
piuplitimiing ehraat, unty tn Mom trair* pnjrtcts. teti tteffns hmr. rite rf (hjprort M ntunt rpqpna RM* teteitwra Bra) njS be teHJpwt te Pte rmgr#| WCMOI pri- 

paa unj vwiki Mh p*j(B baaed tte 36^wm lease 


Its Your Call! 

800 - 233-7027 

MICRON 

ELECTRONICS, !NC. 











































"Buyers looking for the fastest 
system money can buy will find it 
in the Micron Millennia." 

PC Week, May, 1995 

A nd the reason for the Micron 
PI20 Millennia’s amazing 
ability to far outperform the com- 

n petition? Its exclusive 
dynamic combina- 
tion of Microns 
EDO (Extended 
Data Out) 

Memory and SyncBurst™ cache, 
providing signif¬ 
icant perfor¬ 
mance gains 
over previous 
memory designs. Once again, 
another major breakthrough in 
computing performance innova¬ 
tion from Micron, the technology 
leader. 



P120 Millennia 

• Intel 120MHz Pentium* processor 

• 256K Micron SyncBurst ’ cache, Flash BIOS 

• 4X EIDE CD-ROM drive, 3.5" floppy drive 

• SoundBlaster " 16 stereo sound & speakers 

• PCI 64-bit graphics accelerator (2MB) 

• Tool-free mini-tower or desktop 

• Microsoft* Mouse, 101-key keyboard 

• Choice of MS Windows* 95 CD or 
MS-DOS* & Windows for Workgroups CD 

A • 8MB EDO RAM, 850MB EIDE hard drive 

• 15" Micron 15FGx, 1280NI, .28mm 

• Microsoft Works Multimedia CD 

s 2,499 (Business Lease SffiHmonfo) 

B • 16MB EDO RAM, 1.2GB EIDE hard drive 

• 15" Micron 15FGx, 1280NI, .28mm 

• Microsoft Office Professional CD 

’2,999 (Business Lease $f07mtomh) 

C • 32MB EDO RAM, 1.6GB EIDE hard drive 

• 17" Micron 17FGx, 1280NI, .28mm 

• Microsoft Office Professional CD 

<4,099 (Business Lease Sl4Gtowmh) 

• P133 Millennia... . -adcflOO 


*The Millennia is nothing short 
of the best all-around PC avail¬ 
able on the Market today." 

PC Magazine, April 25,1995 

According to PC 
Magazines most recent 
Windows based tests, 
the Micron P120 
Millennia is a “star per¬ 
former.” The Millennia 
garnered the 
highest Graphics 
WinMark score ever f jKl~ jjgj 
seen, in addition to a 
top-notch Winstone pentiunr 
score. 

MICRON 

I ELECTRONICS, INC. 

800 - 233-7027 
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Introducing new 

for Windows 95 


Software that reveals Itself, removes the barriers between you and capabilities old and new. 
Software that doesn't get in your way when you're trying to work. \ 

Features that can streamline the way you work now reveal themselves as you work. 
Everyday tasks as basic as entering text are easier. Spell-checking and formatting 
happen automatically, on the fly. Applications that you once used in a limited fashion 
now offer you new and easier ways to use them, to do more with them. One of those 
ways is the Answer Wizard. When you have a question you simply type it in. "How do 
I get this page to print sideways?” It will show you how. Other wizards are built into 
individual programs to walk you through complex tasks. To create a customer database from scratch, you simply 
ask the Database Wizard to show you how. This is called IntelliSense’” technology, and it senses what you are 
doing, and helps you do it with fewer steps. It lets you focus on your work, not on making your software work. 



Now applications work together, work alike, 
work the way you always hoped they would. 

New Microsoft® Excel, Word. PowerPoint” Microsoft Access, 
and Schedule-h Use them to work more effectively, to access 
and share information throughout your company, to conduct 
more in-depth analysis. Pull information from one application 
into another seamlessly. Manage your key contacts in Schedule+ and drop addresses 
into Word when you write them letters. Use PowerPoint's Meeting Minder to take notes 
of your meeting, and then export them to Word to summarize. Use the new Office 
Binder to create a single document that uses components from all five programs. 
Combine a cover letter, financial projections, and professional-looking charts and 
graphs seamlessly into one document. Save and print it as one. Open it and have all the 
applications it uses launch at once. You spend less time going back and forth between 
programs. Less time working around obstacles. More time focusing on the task at hand. 


- 

| 
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Microsoft 

WHERE DO VOU WANT TO CO TODAYf" 




"tT| To see an autodemo and more, go to http://www.microsoft.com/msoffice. Or call 800-426-9400. 
vteroson <$1995 Microsoft Corporation. All rights reserved Microsoft, PowerPoint, Windows, and the Windows logo sre registered trademarks and intelllSense, the Windows Start logo and Where Do You 
Want To Go Today? are trademarks of Microsoft Corporation. *This add-on is available at no charge idoes not include shipping and handling). 








Together, the programs break down the barriers between you and other people. 
You find new ways to communicate, to share information, to collaborate. 

Now you can use Microsoft Word as your e-mail editor with the Microsoft Exchange Inbox in Windows 95. 
Create your messages in Word, and use all of its functionality, its formatting options, to communicate more 
clearly, more convincingly. With Word's Internet Assistant,’ you can browse the World 
Wide Web and publish your own documents there. If you subscribe to The Microsoft 
Network, you can access it directly from Office. FindFast lets you search company 
servers and individual desktops for information you need by typing a phrase or key 
word. Even finding the information you need to schedule a meeting is made simpler 
with the Meeting Wizard in Schedule+. It can find a time when your list of people can 
meet, locate a conference room, and notify everyone of the time and place. 




Now you can take full advantage of Windows 95.- 

stj 7 

New Microsoft Office was designed to work hand-in-hand with the Windows' 95 
operating system and its simplified user interface. To make the most of 32-bit 
performance, long filenames, shortcuts, multitasking, and the Windows Explorer. 
Together, they make computing fundamentally easier and faster. They make it 
possible for you to spend less time computing, more time working effectively. 


Microsoft 






















COVER STORY 


BY TOM K. HALFHILL ...,..3* 

Despite faster and faster chips, today’s PC is basically 
yesterday’s AT* But that’s about to change* Here JiSe the 
technologies that will help the PC evolve to its 
Plus, some products that embody these new technologies 

ATX Motherboards—54 

Intel and Microsoft: The Agents of Change— 58 
Archistrat 4s—60 || 

120-MB Disks 62 

Integrated Telephony—64 / 


Features 



V I DEOCON FE RENC t NO 

Face to Face . .*.**,.**.,,.... 69 

BY ANDREW W DAVIS 

Videoconferencing systems from different vendors can now work together, thanks to the 
H,32x standard. Plus, some products that lei you send your face over die phone line. 



SECURITY 

Picking the Crypto Locks_*..*... 77 

BY PETER WAYNER 

With today's hardware and a new technique called differential cryptanalysis, it's gelling 
easier for data burglars to crack your safe. What can you do to keep them out? 

Factoring in Public'Key's Future—78 




BOMB’S Away. . ... IDS 

BY JON UDELL 

How we built a Web-based 
survey to get feedback from 
readers. And how you can 
turn your Web server into an 
application server that 
connects you to customers, 
suppliers, and business 
partners. 

Anatomy of 

the Web 80MB—106 


State of the Art 


News & Views 


DATA MINING 

Data Mining. 

BY EDMUND X. DEJESUS 
There’s gold in those hills of data. 



The Data Gold Rush. 83 

BY SARA REESE HEDBERG 
Here's how corporations, 
researchers, and scientists are using 
data-mining techniques to discover 
everything from new customers to 
new galaxies. 


81 



A Data Miner’s Tools.* * * 91 

BY KAREN WATTERSON 
You can dig it with query-and- 
reporting programs, 
multidimensional analysis 
software, and intelligent agents. 



Data-Mining Dynamite.* 97 

BY CHERYL D. KRIVDA 
Supercharge your data~mining 
projects with data cleansing, data 
warehouses, parallel processing, 
and mega-storage. 

Data’Warehouse 
Construction Tips—102 


X&6 PROCESSORS 

Intel’s Rivals Ready to Exploit PG 
Weakness *,**,*.,*...... 26 

Intel's rivals say their next chips will be 
belter than the P6 running 16-bii software. 

windows ^5 

Coming: A Better Multimedia 
Platform__....._ .*****27 

Several multimedia components for Win 
95 won't be available for months, 

DATABASE TRENDS 

New Replication Options in Access, 
Oracle, and Notes...... 30 

Access for Windows 95 acquires a 
compelling feature. 

WINDOWS PROGRAMMING 

Run-Time Error Checking Comes to 
Compilers........ ..*34 

Borland, Microsoft, and Nu-Mega are 
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Reviews 



OPERATING SYSTEMS 

Windows 95: The Numbers 

BY STANFORD DIEHL 
The new Windows architecture delivers enhanced performance, but as 
BYTE testing reveals, there are strings attached. 


GRAPHICS HARDWARE 

113 Digital Cameras for Real Work. 129 

BY ALAN MORGAN AND SCOTT WALLACE 

New digital cameras from Apple, Kodak, and Logitech Find a balance 
between price and image quality. 


WINDOWS 95 

Applications 95 Arrive. 117 

BY STANFORD DIEHL 

Programs that make Windows 95 worth the wait. 

SYSTEMS 

Power Mac Gets PCI . 123 

BY TOM THOMPSON 


Apple’s Power Mac 9500 delivers great performance and the promise of 
fast, low-cost PCI peripherals. 

WORD PROCESSORS 

Au Revoir, Mon Ami. 127 

BY KENNETH M. SHELDON 

Ami Pro gets a major upgrade, new workgroup features, and a new name. 
Word Pro. 


EMBEDDED DESIGN 

Let’s Get Small. 133 

BY RICK GREHAN 
A remarkably complete embedded 
development system. 

FAX PROGRAMS 

Software Roundup: Industrial- 
Strength Fax Servers. 137 

BY REX BALDAZO, DAVID ESSEX. 
AND STAN MIASTKOWSKI 
After some hair-pulling, teeth- 
gnashing installations, we test 
network-based faxing software that 
can handle the heavy loads of a 
workgroup. 


Core Technologies 


CPUS 

Is There a GLINT in Your Future?. 167 

BY TREVOR MARSHALL AND JOHN DAVEY 
3Dlabs’ chip produces fast 3-D graphics. Here’s how it 
does those dazzling displays. 

OPERATING SYSTEMS 

Weaving a Thread. 173 

BY SHASHI PRASAD 

Solaris and Windows NT bring the power, speed, and 
efficiency of multithreading and symmetric 
multiprocessing to the desktop. 


PROGRAMMING 

The Standard Template Library. 177 

BY ALEXANDER STEPANOV 

How do you build an algorithm that is both generic and 
efficient? 

NETWORKS 

Internet Firewalls. 179 

BY STEPHEN COBB 

An industry group is attempting to bring order to 
firewalls, demand for which is spurred by intrusions. 


Opinions 


NOTEBOOK COMPUTERS 



Lab Report: 

11 Ultraportables 

Go the Distance .146 

BY ANTHONY J LENNON AND 
JOHN MCDONOUGH 

These lightweight, feature- 
packed tiny PCs hold some 
surprises and won’t cramp your 
style. 

High-End Ultraportables—148 

Lower-Cost Alternatives—150 

How We Tested—156 

Hot CPU Chips Keep Their 
Cool—156 

Apple's Dynamic Duo—160 

Color for the Road—160 

Honorable Mentions—161 

Zinc-Air Batteries 
Last All Day—161 


International Section.481$1 


building real-time error checking into their compilers. 

WINDOWS 95 

We Plugged, but They Didn’t 

All Play. 36 

Tests of several new Plug and Play devices show that 
unless you have all the required pieces in your system. 


you can expect to do a lot of work. 

INTERNET BROADCASTING 

Radio Comes to Cyberspace. 46 

A new era in broadcasting begins on the Internet. 

FUTURE DISPLAY TECHNOLOGIES 

3-D Images That Float in Air. 46 


A new system can project images from a PC so that 
they appear to be solid objects suspended in air. 

NEW PRODUCTS 

What’s New. 190 

Apple’s PowerBook 5300c combines RISC processing 
power with great battery life; Intuit’s QuickBooks Pro 
manages your business finances; plus more. 


Pournelle: Death Swoops and Upgrades. 181 

BY JERRY POURNELLE 

Jerry witnesses several test flights: First the DC/X 
spacecraft, and then a new Pentium, a new hard drive, 
and several builds of Windows 95. 


Books & CD-ROMs: Working in the 

Code Mine . 49 

BY DENNIS BARKER AND JEFF MACCLAY 
A novel about working at Microsoft. Plus, a Marilyn 
Monroe CD-ROM. 

Commentary: Ambiguity Machines. 250 

BY JACQUES LESLIE 

Computers are better at poetry than mathematics. 

Editorial. 12 

BY RAPHAEL NEEDLEMAN 

Letters. 20 


Readers write about our coverage of Windows 95, 
Microsoft, OS/2, and RAD; an Amiga update; 
and more. 


Reader Survey.199 

READER SERVICE 

Editorial Index by Company. 248 

Alphabetical Index to Advertisers... 244 

Index to Advertisers by 

Product Category. ..246 

Inquiry Reply Cards. 96A. 244A 

BUYER'S GUIDE . 201 

Mail Order 


Hardware/Software Showcase 
Buyer’s Marl 

PROGRAM LISTINGS 

FTP: ftp to ftp.byte.com 
From BIX: Join 

“listings/frombyte95” and select 
the appropriate subarea (i.e., 
“oct95.” 

From the BYTE BBS at 1200-9600 
bps: Dial (603) 924-9820 and 
follow the instructions at the 
prompt. 
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BVTE1 Contents by Platform 


Index 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


Intel's Rivals Ready to Exploit 
P6 Weakness.26 

Further tests confirm what we reported 
last month: If you’re running mainly 
16-bit DOS and Windows applications, 
don’t rush out to buy a P6 PC. Or maybe 
you should consider AMD’s K5 or 
Cyrix’s Ml. 

Coming: A Better Multimedia 
Platform.27 

Windows 95 has several technology 
components, such as 32-bit video codecs, 
designed to make it a better foundation 
for multimedia. But some other signifi¬ 
cant pieces arc missing. 

New Replication Options in 
Access, Oracle, and Notes.30 

Database programs get a feature that will 
be a big hit among developers supporting 
remote workers. 

Run-Time Error Checking 
Comes to Compilers.34 

New development packages from 
Borland. Microsoft, and Nu-Mcga should 
help Windows programmers check their 
code. 

We Plugged, but They Didn’t 
All Play.36 

Wc lest u bunch of alleged Plug and Play 
devices and find that you often have to 
do some work before you get to play. 
Somehow it’s not surprising. 

Face to Face.69 

This explanation of the !I.32x standard 
also looks at some Windows products for 
videoconferencing. 

A Data Miner’s Tools.91 

Forget the pick and shovel. Here are 
programs that can help you sift through 
mountains of data and separate the 
nuggets from the slag. 

Windows 95: The Numbers.... 113 

BYTE tests shipping Windows 95 code 
against Windows for Workgroups 3.11. 
revealing the performance limitations of 
Microsoft’s new OS. 

Applications 95 Arrive.117 

Enterprises might not rush to deploy a 
new desktop interlace, but they will move 
to Windows 95 for the powerful new 
applications it enables. Here’s a review 
of some of the best so far. 

Au Revoir, Mon Ami.127 

Lotus’s new version of Ami Pro— 
now called Word Pro—has some in¬ 
novative additions, especially for work¬ 
groups. 


Digital Cameras for Real 
Work.129 

Affordable digital cameras—priced under 
$1000—from Apple. Kodak, and Log¬ 
itech arc good for business, scientific, and 
publishing applications. 

Weaving a Thread.173 

Borrowing from the ideas of object-ori¬ 
ented programming, Windows NT was 
designed from the ground up to support 
multiprocessing and multithreading. 

Poumelle: Death Swoops and 
Upgrades...181 

In a month of big upgrades. Dr. Poumelle 
installs the latest version of Win 95 and— 
guess what?—runs into a few problems. 


OS/2 


Whatever Happened to 34 

In which wc report on the whereabouts 
of OS/2 for the PowerPC. 

Code Talk: A New Age for OS/2 
Programmers.46 

Rick Grchan works with the latest version 
of IBM’s Visual Age C++ development 
environment for OS/2. It combines visual 
programming tools with a compiler. 

Poumelle: Death Swoops 

and Upgrades.181 

It’s upgrade time at Chaos Manor. Jerry 
installs OS/2 Warp Connect. Despite "one 
major design defect," he finds it “solid as 
a rock." 


MACINTOSH 


Options Increase, Prices Drop 
for Mac Add-Ons.40 

If you’ve got a PCI Macintosh, you’re 
going to have a big selection of graphics 
accelerators. Card kings of the PC realm 
(ATI. Matrox, miro, and others) arc bring¬ 
ing their products to the new-bus Macs. 

Face to Face.69 

Videoconferencing gets a compatibility 
kick from the H.32x standard. QuickTime 
Videoconferencing and other products 
bring H.32x support to the Mac. 

A Data Miner’s Tools.91 

Specialized software for digging valuable 
information out of mountains of stuff. 

Power Mac Gets PCI..123 

If you were getting delirious and thinking 
you needed a Pentium, stop right now 
and read this review. The PCI-based 
Power Mac 9500 is the new Apple dream 
machine. 

Digital Cameras 

for Real Work.129 

Apple’s QuickTake 150 digital camera 
offers improved resolution and image 
processing. Similar cameras from Kodak 
and Logitech provide higher resolution 
for printed images and have Mac soft¬ 
ware. too. 


Apple’s Dynamic Duo.160 

The PowcrBook Duo 2300, with its 
PowerPC 603 CPU. provides RISC 
performance and long battery life. It’s a 
welcome addition to anyone’s briefcase. 



Weaving a Thread.173 

The two-tier thread library in Sun’s 
Solaris lets applications developers take 
advantage of multiprocessing and 
multithreading. 


NETWORKS 


New Replication Options in 
Access, Oracle, and Notes.30 

Databases make it easier for mobile and 
remote workers to be in sync with the 
home office. 


We Plugged, but They Didn’t 
All Play.36 

Wc test some allegedly Plug and Play 
products—including some network 
cards—with Windows 95. 

The New PC.52 


Personal computers of the next two to 
five years will be better equipped for 
networking, with connectivity built into 
the hardware and the OS. 

Face to Face.69 

Getting one videoconferencing system 
to work with another is going to be less 
of a sticky wicket, thanks to an interna¬ 
tional standard called H.32x. 

Data-Mining Dynamite.97 

One of the best ways to capitalize on an 
enterprise’s information is to build a data 
warehouse, a server-based replication 
of u mainframe's data. When users need 
information, they send a query to the 
warehouse. 

BOMB’S Away.105 

Web technology isn’t just a way to pub¬ 
lish electronic documents. It’s also a way 
to build networked applications that work 
within and beyond corporate boundaries. 

Applications 95 Arrive.117 

Visual Voice for Win32 is one of the 
killer applications for Windows 95. This 
32-bit OLE implementation provides de¬ 
velopers with tools to build telephony- 
based applications. 

Internet Firewalls.179 

Internet connections are being hacked 
and cracked at an alarming rale. Firewall 
technology can keep your network safe. A 
new consortium aims to ensure the relia¬ 
bility of these network condoms. 

Poumelle: Death Swoops 

and Upgrades.181 

Jerry checks out SnapBack. a backup 
program he thinks Novell system admin¬ 
istrators will love. 


Algorithms. 


177 

Audio 


..46 

Battery technology. 
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...34, 46, 
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Optical's Cookin' 


INTRODUCING THE PINNACLE APEX 4.6 GB' OPTICAL HARD DRIVE 


THE BIGGEST BREAKTHROUGH IN STORAGE 


The only two advantages magnetic hard drives held over 
optical drives have now been eliminated. In both price and 
performance, the new Pinnacle Apex 4.6 GB is the first optical 
drive to totally cook magnetic hard drives. 

* Faster than average hard drive (throughput 6 MB/sec maxi 

* Less expensive than hard drives of equal size 

* Enormous 4.6 Gigabyte capacity per disk 

* Unlimited capacity - just add another disk 

* Direct Overwrite media lone-pass write} 

* Greater reliability and durability than hard drives 

* Removable disks allow easy portability and security 


these things? Because up until now, 
we've never had an alternative that 
offered the speed, price and capacity 
of the Pinnacle Apex 4.6 GB optical 
drive. The Apex signals the dawn of 
a new era in computer storage. 


DESIGNED FOR ALL YOUR STORAGE NEEDS 


The Apex's combination of high capacity, impressive speed 
and removable/portable media make it the ideal storage 
device for a broad range of applications: 

* General Data Storage • Graphics/Desktop Publishing 

* Digital Video * Digital Audio * Data Archiving 



THE CROSSOVER IN STORAGE TECHNOLOGY 


We've always known that some day optical drives would 
replace magnetic hard drive technology in the computer indus¬ 
try. Simply put: optics are superior to magnetics. The numerous 
limitations of hard drives make this fact obvious, Hard drives 
crash, they're a pain to move around, they fill up too quickly, 
and you constantly have to back them up,.., So why do we buy 


APEX 4.6 GB 

5.25" 4.6 GB 

OPTICAL HARD DRIVE 

REWRITABLE OPTICAL MEDIA 

M695 

*199 

INCLUDES 1 PIECE OF MEDIA 

Circle 87 


No matter what your application, the Apex's recipe of price- 
performance, removability, and reliability make it the obvious 
choke over magnetic hard drives. With its removable disks, it's 
the last storage system you'll ever need to buy - the 
revolutionary Pinnacle Apex 4.6 GB optical hard drive. 
Now that we've whetted your appetite, satisfy your 
hunger for storage with the hottest drive ever. 



■"Barbecue Bill" Bl m 
President & CEO 


To order or for o dealer near you call: 

1-800-553-7070 
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PINNACLE'S 

COOKIN' 


Pinnacle 
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Tel: 714-789-3000 Fax:714-789-3150 
CompuServe: 70534,3026 
















Olivetti Modulo 


Before choosing 
any other PC, 
count to ten. 


Intel Pentium® microprocessor: 
enormous power - in its most available 
form - to make the most out of 
the applications and environments 
of the new generation. 

3 Pentium® processor 
upgradability. 

Users choosing the Modulo PCs 
know that they can count on an 
expandable and upgradable product 
based on their specific needs. 

All models can be equipped with the 
OverDrive or Pentium® OverDrive, 



Price and 
performance. 

Making investments without 
running risks is a vital necessity for 
today's companies. This is why those 
intending to make the smart choice 
turn to Olivetti Modulo PCs. 
Conceived where technological know¬ 
how meets market requirements, 
the Modulo series is the PC line 


which represents the best solution 
from all standpoints for users wanting 
to maximize the cost/performance 
relationship. A secure longterm investment 
guaranteed by Olivetti quality. 

2 Pentium® processor 
power. 

The Modulo M4-90 and M4-75 
models are equipped with the new 


the ultra-high performance processor 
based on Pentium® Upgrade. 

4 The best of available 
technologies. 

The Modulo M4-75 and M4-90 
deliver a broad range of technology 
innovation: the PCI local bus, 
that allows peripherals to operate at 
maximum speed, the Plug & Play 





































architecture, that automatically 
configures your expansion card 
without the need for experts, 
a high-speed 64-bit graphics 
accelerator on motherboard and 
the Fast IDE interface for fast access 
to storage peripherals. 

In addition, for selected models 
the LAN Ethernet on motherboard 
allows immediate integration 
with your network. 

Modulo PCs can also be equipped 
as full multimedia systems. 

With Modulo PCs, technological 
evolution becomes accessible to 
everyone, allowing each user to increase 
individual and group productivity. 

5 Certified with 
over 300 SW/HW 
products. 

All Modulo PCs are sold 
with MS-DOS and Windows for 
Workgroups and are ready 
to implement Windows 95 as 
standard equipment. In addition, 
the hardware and software are fully 
compatible with all present market 
standards, tested with over 300 
applications and certified by the 
world's major software producers. 

6 Millions of test hours. 

CE, IMQ, NEMKO, CSA, 

FCC, UL, Energy Star are the 
international marks which, along 
with millions of test hours 
per year, guarantee the absolute 
quality of Olivetti PCs. 

Total reliability, therefore, with 
complete adherence to the most 
exacting international 
standards: the very best for 
companies that expect the best. 



With the OverDrive 
socket. Modulo 
is ready to integrate 
Pentium® technology. 


MODULO 

M4-90 

M4-75 

M4-584 

M4-564 

Microprocessor 

Pentium* 90 

Pentium* 75 

DX4 

DX266 

Pentium upgradability 

ZIF#5 

ZIF#5 

ZIF#3 

ZIF#3 

HW architecture 

PCI 

PCI 

ISA/PCI 

ISA/PCI 

“Green” features 

Yes 

Yes 

Yes 

Yes 

Plug & Play 

Yes 

Yes 

Yes 

Yes 

RAM (MB) /Cache (KB) 

8/256 

8/256 

8/256 

8/256 


7 Environmental care. 

Respect for the environment 
has always been a priority 
in Olivetti's choices. 

For this reason, Modulo - like all 
Olivetti PCs - is produced with 77% 
recyclable materials. But ecology also 
means energy saving: in accordance 
with Energy Star mark the Power 
Management System permits 
considerable energy 
savings when 
the PC is switched 
on but unattended. 



8 Three-level 
security. 

When it comes to security 
and data secrecy, Modulo PCs are 
second to none. With numerous 
options on three levels (hardware, 
software and mechanical), all data 
and applications - of prime importance 
to a company's life today- can be 
accessed only by authorized persons. 



O 
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Three security levels : 
hardware, software 
and mechanical. 

This is how Modulo PCs 
store data in maximum 
security and secrecy. 


9 ISO 9241 and CE : 
full conformity. 

Olivetti has maximum respect 
for the requirements and safety of 
users. A tangible example of Olivetti's 
full conformity with the European 
ISO 9241 standards is in the monitors 
with their high image-stability and 
low radiation emissions. 

Or in the casing and the keyboards, 


designed according to the most 
advanced ergonomic criteria. 

In addition, the CE brand 
guarantees the absolute 
conformity 
of Olivetti PCs to the 
European safety and EMI 
(Electro Magnetic 
Interference) 
compatibility standards. 


iso 

9241 


Ci 


© Customer care: 
15.000 
specialists. 

Choosing Modulo, or any other 
Olivetti PC, means choosing 
an international network of 5,500 
Dealers and System Partners 
and 15,OCX) specialists 
to provide companies with all the 
assistance, support and advice they need. 
Just one more reason, besides 
the above, for relying on Olivetti. 

And for counting to ten before 
choosing any other PC. 


For further information, phone : 
Austria (I) 86694 - 0 - Belgium (2) 2299111 
Denmark (31) 70203070 - Finland (0) 88741 
France (1)49067111 
Germany (69) 6692275S 
Greece (I) 9373800 - Holland (71) 319931 
Israel (3) 7516879 ■ Italy (167) 012587 
Norway 2218 6100 - Portugal (I) 3558260 
Spain (900) 370370 - Sweden (8) 59005200 
Switzerland (1)8391565 
Turkey(212)2750810 - U.K. (800)447799. 


Olivetti 


Circle 514 on Inquiry Card (RESELLERS: 515). 
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EDITORIAL 


Raphael Needleman 


I Can See What You Mean 



New products and 
services will free 
us from the 
shackles of old 
technology. 

First to fall: the 
PC’s AT 
architecture. 


From the home office I’ve set up in my Boston apart¬ 
ment, I have a dear view across the Charles River to 
MIT. Sometimes when I’m editing a BYTE story about 
far-future technology, I look up from my desk and won¬ 
der just what is going on in the MIT Media Lab, what 
strange future they're assembling over there. 

But it turns out that with the right software, I can see 
what they're doing. Literally. MIT, along with dozens 
of other institutions and businesses, runs a number of 
Web-accessible spy cameras (or just cams in the ver¬ 
nacular). There’s even a guy over there, Steve Mann, 
who has mounted a wireless video camera on a helmet. 
Jump to his page (http.V/www whitc.media.mit.edu/ 
-steve/netcam.html) and you can sec what he sees. 

Mann, in fact, has a troop of friends with headcams. 
You think the scariest moment in a businessperson’s life 
is when Dan Rather and the 60 Minutes crew knocks on 
the door? Try to imagine how you’d feel if six people 
wearing head-mounted video cameras showed up in your 
office. 

Among the mad-scientist community of computer en¬ 
gineers, it’s an accepted notion that wearable comput¬ 
ers and their I/O devices arc just around the bend. And it’s 
also accepted that, not far behind them, is the genera¬ 
tion of users who will come to accept implanted com¬ 
puter technology. 

As Marc Demarest, director of strategic marketing for 
Sequent Computer Systems, says, “The computer wants 
inside your head." He expounds the frightening point of 
view that technological evolution is opportunistic, like the 
evolution of parasites. The devices seek hosts. And he 
doesn’t mean Sequent superminicomputers. He means 
a living, breathing class of host, who will come to depend 
on technology the way we now depend on the bacteria in 
our digestive system. 

His evidence: Computers are getting closer to us and 
our personalities. We can now get affordable virtual- 
reality goggles that put SVGA monitors 2 inches from our 


eyeballs. And there is a whole industry growing up around 
designer mouse pads, screen borders, and even color- 
coordinated computers—all of which are designed to 
make us more comfortable with the technology. But tech¬ 
nology would be even more “in our head,’’ Demarest 
says, if software user interfaces were less adversarial and 
more visceral, as they arc in good video games, which 
present enormous amounts of information—graphical, 
intuitively—and put the player in a “tight loop” of in¬ 
formation and response. 

If the concept of computer evolution matching bio¬ 
logical evolution is a little too far out for you to grapple 
with right now. at least you can agree with me that the 
computer wants inside your wallet. When we began do¬ 
ing this month’s Cover Story, “The New PC,” I called 
Ted Selker, IBM’s manager of its user systems er¬ 
gonomics research division. Selker designed the IBM 
TrackPoint eraserhead pointing device, not to mention 
the Butterfly keyboard on the ThinkPad 501C. I asked him 
what leading-edge machines he had floating around in his 
lab that he could send us for the story. He said, “Give 
me two days. I’ll build you a wallet computer.” 

The wallet computer didn't make it into this issue (too 
far out even for us), but several other new technologies 
did, including those embodied in the machines on this 
month’s cover. Illustrating the latest trends in dockable 
portables is IBM's Leapfrog (the squarish machine with 
the confusing case). Apple shows its vision of portable 
technology migrated to the desktop (check out the screen 
and keyboard), and Archistrat has a line of computers 
based on a new bus architecture. 

None of these machines use the ancient architectures 
of the PC—ISA cards and slow serial ports, for example. 
We think that’s great. The old architecture has been with 
us for too long and is hobbling our steps into the future. 
These new machines are the platforms for the future. 
We'll be seeing new architectures on our desks soon, 
just as you may soon be seeing wearable webcams in 
your office lobby. ■ 



Raphael Needleman. Editor in Chief 
(rafe@well.com) 
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Rush hour, 

AS DESIGNED BY NETWORK 
PROFESSIONALS. 



TCP/IP CONNECTIVITY, 
AS DESIGNED BY 
NETWORK PROFESSIONALS. 



Now, Windows users move freely wherever they need 
to go with the Reflection Network Series® version 5.0 
from WRQ. 

This is TCP/IP connectivity created with your needs 
in mind, from providing smooth access to corporate 
computers to touring global information networks. 
This enhanced new version offers all the transport 
protocols, powerful applications, and an exceptionally 
reliable TCP/IP stack. 

It even includes management and diagnostic tools that 
put you in control, and specialized features for mobile/ 
wireless computing. 


REFLECTION NETWORK SERIES® 

▲ PROTOCOLS: TCP/IP. UDP/IP, NS/VT. LAT, IPX/SPX, NETBIOS. SUP/CSUP 

▲ APPLICATIONS: NFS WITH OLE SUPPORT. FTP, TFTP. LPR/LPD, FINGER. PING, INTERNET 
APPLICATIONS 

▲ NETWORK MANAGEMENT TOOLS: SNMP MIB II. PRIVATE MIB, EVENT LOG/VIEWER, 
TRACE ROUTE. DHCP, BOOTP, RARP 

▲ COOPERATIVE VXD/DLL DESIGN WITH 100% WINDOWS SOCKETS COMPATIBILITY 

WRQ OFFERS REFLECTION PC-TO-HOST CONNECTIVITY FOR UNIX, X, DIGITAL, 
HP, AND IBM SYSTEMS 



Call today and try it. Your network 
performance could rise to a whole new level. 


Argcntia—TCW Argentina S.A. (1) 314 5010 Australia—Megatec Pty, Ltd. 1 800 806 563 
Austria—SIS Informationstechnologie Ges.m.b.H (01) 376316112 Benelux—Computing & 
Systems Consultants bv (040) 43 49 57 BMC Software Services (070) 360 68 60 Brazil— 

Brazil Software (021) 533 1726 Nutec Infomtftica S.A. (011) 505 5728 Chile-Digital 
Equipment America Latina (2) 671 8161 S & A Consultores (2) 235 0289 Czech Republic— 
INSEKO CS (067) 607 311 Denmark-Tempest Europe ApS 4494 8902 Finland- 
TT'Professional Solution Oy (90) 502 7612 France—ADE (Toulouse) (16) 61 73 32 49 
Germany—GFKT Wick Hill GmbH (040) 23 73 01 0 Hong Kong—G.T.I. 2753 8283 lreland- 
Entropy Ltd. (01) 2940199 Israel—Lihad/Bina Systems Ltd. (03) 557 3636 Italy—Siosistemi srl 
(030) 24411 Japan—Cybernet Systems (03) 5978 5410 Malaysia—SCS Computer Systems Sdn. 
Bhd (03 ) 756 5800 Mexico—Infosistemas Financiers (5) 813 1325 New Zealand—Interconnect 
(09) 358 0322 Norway—Nocom Norge A/S 67581450 Poland—Softkom Sp. z o.o. (2) 6356346 
Portugal—Silicon (01) 795 85 85 Singapore—ST Computer Systems & Services Ltd. 441 2688 
Slovak Republic—INSEKO a.s. (089) 64 88 08 South Africa—LAN Design (Oil) 444 1050 
Spain—Scorpion Sistemas SA (93) 485 40 44 Sweden—Nocom AB (018) 65 55 00 
Switzerland—Gmuncare (01) 730 24 31 United Kingdom—Wick Hill Ltd. (01483) 772280 
Venezuela—Lanka Sistemas (2) 959 2411 


^Reflection 

CONNECTIVITY FOR A CHANGING WORLD 
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NEC NEWSCOPE 




NEC VERSA® 4000: THE MOST 
INNOVATIVE MULTIMEDIA NOTEBOOK 


here are three keys to the su¬ 
perior performance of the VER¬ 
SA 4000: super-fast Pentium* 
processing, unmatched modularity, 
and advanced multimedia functional¬ 
ity. The core of the system is a 90MHz 
or 75MHz Pentium processor, with 
the latest energy-saving technology. 

Its extraordinary versatility comes 
from the innovative VersaBay™ II. 


This front-loading slot lets users cus¬ 
tomize the notebook by slipping in 
their choice of modules: a CD-ROM 
drive, floppy drive, second lithium ion 
battery or second hard drive. 

Versa’s multimedia capabilities fully 
meet the needs of today’s mobile pro¬ 
fessionals. With a choice of large 10- 
plus inch TFT color screens, with reso¬ 
lutions up to 800 x 600, the VERSA 


4000 can display presentations in up to 
16.8-million colors. Other multimedia 
features include two stereo speakers, 
microphone, Sound Blaster® Pro-com¬ 
patible stereo sound system, four audio 
ports, volume-control dial and full- 
motion video support. 

The VERSA 4000 also has two PC 
Card slots and complete desktop-dock¬ 
ing capabilities. Two infrared ports 
support printing and file transfer. 
Users can expand the standard 8MB 
memory up to 40MB: 540MB/810MB 
disk storage up to 1GB. Pre-installed 
software includes Windows® 95. 



for Human Potential 


All trademarks arc property of their respective holders. 















Updates on the scope and depth of NEC technologies 
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DIGITAL INTER- 

NEW 

ACTIVE SERVICES 

ENTERPRISE 

VIA COPPER PAIR 

ATM SWITCHES 


T elstra of Australia is implement¬ 
ing a pilot program to deliver 
interactive video services over 
existing telephone copper pair cables 
to 300 subscribers in Melbourne. 

The enabling technology is called 
ADSL, Asymmetric Digital Subscriber 
Line technology. 

As prime contractor for the project 
NEC Australia is responsible for 
system design, equipment supply and 
overall integration. Key equipment in¬ 
cludes video servers, MPEG encoders, 
switches, ADSL line cards, and set-top 
boxes. 

The pilot program will use two types 
of ADSL transceivers: 2Mbps Carrier¬ 
less Amplitude Phase units and 6Mbps 
Discrete Multi-Tone units. The system 
will deliver live and stored video pro¬ 
grams to support both Pay-per-View 
and Video-on-Demand services. 

The system architecture is among 
the world's most advanced in terms of 
scalability and openness to future 
enhancements. It accommodates both 
new subscribers and multiple video 
information providers. 

The system can be upgraded to 
provide a wide range of interactive 
multimedia services. They include 
home shopping, travel services, direc¬ 
tories, databases, video games and 
instructional/educational programs. 


Mi 


any enterprises are enhanc¬ 
ing communications with 
. LANs based on ATM tech¬ 
nology. To meet diverse user needs, 
NEC has expanded its lineup with 
two new enterprise ATM switches, 
ATOMIS 5E and ATOMIS 7E. 

ATOMIS 5E features throughput of 
2.5Gbps. It supports 
interfaces of OC-3/ 

STM-1, TAXI, DS3, 

E3, and 6.3Mbps. 

ATOMIS 7E offers 
maximum through¬ 
put of lOGbps. 

It further supports 
OC-12/STM-4. 

ATOMIS 7E 



To maximize network reliability, 
ATOMIS 7E features redundant 
switches and controllers. 

Both enterprise switches support 
a full SNMP agent. This enables inte¬ 
grated network management of LAN 
equipment such as routers and hubs. 
Both switches comply with ITU-T, 

ATM Forum and other international 
standards. 

NEC has also introduced ATOM- 
VIEW, a sophisticated system for 
integrated management of ATM net¬ 
works. ATOMVIEW automatically 
recognizes network structure and 
collects traffic data. Its graphical 
display simplifies maintenance and 
control operations. ATOMVIEW 
complies with the latest ATM 
Forum 
standard 

J»B«» i J| for Call 

Admission 
Control. 

ATOMIS 5E 



NON-LINEAR MO EDITING SYSTEM 


T apeless, non-linear program 
editing is a major advance in 
TV broadcast technology. 

NEC has introduced a smart, simple, 
PC-based system that allows users to 
take advantage of the vast capacity of 
magneto-optical (MO) disks. 

Our non-linear editing system cen¬ 
ters around a compact MO video disk 
recorder and a 23-GByte MO disk. 

The 30cm disk records 32 minutes of 
uncompressed NTSC video and audio, 
or 38 minutes of PAL video and audio. 


The VF-200 MO video disk recorder 
offers many advantages. Real random 
access allows you to select start-points, 
end-points and sequencing at will. 

You can edit and transmit during 
recording. It permits separate editing 
of high-quality video/audio and still/ 
slow playback. You can remove disk 
cartridges for permanent storage. 

NEC’s non-linear MO editing sys¬ 
tem is a versatile performer, designed 
for on-line news and sports as well as 
off-line applications. 



For further information, please contact: The Newscope Center, Overseas Advertising Division, 
NEC Corporation 7-1, Shiba 5-chome, Minato-ku, Tokyo 108-01, Japan Fax: +81-3-3798-6333 
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The Leading Realtime 

OSIdr PCs 



So you've chosen Intel® processors for your 
embedded systems. Smart choice, given the 
great variety of form factors, buses, and software 
support for non-desktop PCs. Now go with 
the leading realtime 03 for PCs.* 

With QNX's successful 14-year track record 
and huge installed base, you can count 
on a realtime OS that's been proven time 
after time in the real world. 


Embeddable GUI 
And if you're looking 
for a full-featured 
windowing system in 
a very small package 
(under 300 K), look no 
further than Photon,™ 
the world's first microkernel GUI for 
embedded systems. 



Scale it on the Fly As a modular, microkernel 
based OS, QNX lets you add or subtract modules 
to fit your platform —from PDAs up to worksta¬ 
tions equipped with X and TCP/IP. You can 
start and stop modules at run time without 
rebooting your system! Even our runtime pricing is 
modular, so you pay for only the OS modules 
used in your target systems. 


Open Embedded Systems qnx is the certified 
POSIX OS that performs like a dedicated real¬ 
time executive. You get the rich API and tools 
of an open-systems OS, all in a scalable package 
that can fit on everything from tiny ROM-based 
systems to vast distributed LANs. 

You'll like the tighter, faster code you get with 
the Watcom C/C++ optimizing compiler. 

Not to mention the time you'll 
save with our distributed 
debugger, profiler, and trace 
analysis tools. 


Embedded and Distributed Beyond mere connectivity, 
QNX provides true distributed processing. Your 
embedded system can become 
part of a fault-tolerant network 
with resources you can control 
from any PC throughout the 
LAN. Whether you're doing 
remote debugging, or accessing 
X applications from a PDA, it's 
all remarkably easy with QNX, 




From PC/104 to PCMCIA QNX runs on several 
buses — PC/104, STD, STD 32, VME — and embedded 
PCs from Adastra, Ampro, Octagon, Xycom, 
Radisys/feknor, VM1C, WinSystems, and Ziatech. 

We also support the i386EX processor, as well as 
industry standards such as PCI and PCMCIA. 

To find out more about the leading realtime OS for PCs, 
contact us at info@qnx.com or http://www.qnx.com or call 

800-676-0566. (EXT. #1008) 


■ Leading in Experience (Realtime os for pcs since mi) 
r Leading in Innovation (Microkernel distributed OS for PCs since 1984) 
Leading in Market Share (QNX outsells every other realtime OS for PCs) 


QNX Software Systems Ltd., 175 Terence Matthew* Crescent, ECanata, Ontario, Canada K2M IWft Voice: 613-591+1931 hi*: 615-593-3579 EmaH: info ©qnx .coni Web; www.qnx.coin 
Europe: 17 Bishops Court, Church Road, Bishopstoke, Hampshire, SOSO 6PE, England Voice: (+-44) 1703 6(11800 Fj\ i - H i i 703 h-iiiS3 Emjil QNXtJurope^qnx.coin 
‘According to a recent report by Emerging Technologies Group, QNX has' r the largest realtime operating system markets ha re in the Intel'". ao.X8f. marketplace. 1 * 

© QNX Software Systems Ltd. 1995- QNX is a registered trademark and Photon is a trademark of QNX Software Systems lid. All other trademarks belong to then respective owners. 
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Run your PC faster with the Ovei 
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An Intel OverDrive*processor is a 
single-chip upgrade that increases 
performance of most Intel486™ 
CPU-based PCs. This translates 
into better software performance . 


From the newest and fastest 
member of our family, the 
Pentium a OverDrive processor ;t 
to our IntelDX4"and Intel DX2" 
OverDrive processors, we offer 
you a range of highly affordable 
upgrade solutions. 



iCOMP 9 indextt for Intel Insidt^ 
and Ov&rDfivtP pmcesivrs. 


An OverDrive processor can boost 
CPU performance as much as 250%. 



httpi/Mw, inte leom/p rocs/nv rd rive/ 

To learn more about Intel OverDrive 
processors, visit our Web site, 
dial our FaxBack* number at 
1-800-525 3019, doc. #9306, or call 
I-800-538-3373, ext. 295. 


Drive processor upgrade, iny 












LETTERS 


The Inelegant Kludge 

Fm a bit confused by your article on Win¬ 
dows 95, "The Elegant Kludge” (August), 
The title and first two paragraphs seem to 
set the tone: Windows 95 is still “just” 
Windows, The 
“Windows 95: 

Head-to-Head” 
matrix (page 54) 
clearly shows that 
OS/2 Warp Con¬ 
nect is the superi¬ 
or choice. Then 
after lots of 
words describing 
the architecture of 
Windows 95, you 
conclude that 1 
still should buy it because it has a slick 
user interface. Or worse yet, if 1 want a 
“real” 32-hit operating system, l should 
consider Windows NT, If Windows 95 is 
half-baked, why should I believe that the 
same cook didn't forget something in the 
baking of Windows NT as well? Fm not 
sure if it was the author's intention, but I 
think OS/2 Warp may be worth looking 
at now. 

Doug Carter 
dnugc @ clam. com 


Telling It Like It Is 

Bravo! Your August cover story delivered 
the first honest and complete coverage of 
what Windows 95 is and isn't. Win 95 is 
an important stepping stone to the next 
(real) operating system for Intel-based PCs, 
I picked up an extra copy of the issue to 
distribute around the office (I want to keep 
mine in one piece). 

Dick Womack 
Senior finance systems support analyst 
Pepper dine University 
dwo mack @ peppe rdine. edit 


Why Did Win 95 Win? 

In your News Sc Views story “Network 
and Windows 95 Take Top BYTE 
Awards” (July), you state that the editors 
voted Windows 95 as the Best Operating 
System and the Best of Show because 
“This was the first Comdex at which Win¬ 
dows 95 was in full display on the show 
floor,” I was under the impression that 
BYTE gives something the Best of Show 
prize at Comdex because of its outstanding 


quality and usability, not because its man¬ 
ufacturer plasters it everywhere, forcing 
others to follow or go out of business. This 
is nearly as sad as seeing BYTE's Web 
server use 8.3 filenames, 

Szabolcs Szigeti 

pink @fsz. bme. hu 

Windows 95 is not perfect, but it is a 
pretty good step toward dragging the 
huge Windows installed base into a 32- 
bit future. And some of the 32-bit apps 
that Win 95 enables will be powerful, in¬ 
novative, and just plain neat. — Eds. 


OS/2 or Not OS/2 

1 have been a BYTE subscriber for years, 
but 1 was upset with the August issue. Of 
the three articles listed in the Contents by 
Platform index as OS/2 articles, two were 
actually about Windows 95 and one was 
about Lotus Notes. The shift in your edi¬ 
torial stance to ignore a major operating 
system has led me to feel deserted by 
BYTE. I realize that you have to cover 
Windows 95, as it is “hot” news. But to 
disguise those articles as OS/2 articles is 
insulting to those of us who use OS/2 and 
have no plans to change to Windows 95, 

Steve Shultz 
72073.1673® CompuServe.com 


Blasts in the Past 

In the August issue, “The Last Blasts 
Quiz" seems to imply that there will not be 
any more Blasts from the Past page. That 
would be very disappointing, i think the 
Blasts column is one of the most valuable 
in BYTE, and I hope it can continue. It 
gives us a perspective on what everyone 
used to think was the latest thing. 

Duke Briscoe 
duke © harlequin, com 

Blasts from the Past was a special col¬ 
umn to help us and our readers prepare 
for our 20th anniversary issue, which we 
published last month. — Eds. 


GNU Is Gnot Gnarly 

In his Code Talk column entitled “ANSI C 
Anywhere” (June), Rick Grehan wrote of 
how difficult it is to port the GNU C/C++ 
compiler and how easy it is to create a new 
C compiler using a different set of tools. 


GNU C/C++ is just like those other tools, 
requiring a target machine file and machine 
description file. I was able to have a hug- 
free GNU compiler for the Hitachi-HD16 
processor in four days. And the GNU 
C/C++ outperforms most optimizing 
compilers. 

Kerwin F. Medina 
vk e-mail 

I personally found the GNU documenta¬ 
tion difficult to follow. It could have im¬ 
proved since I saw it: it could also be that 
I simply didn ’t have the mental horse¬ 
power necessary?. In any case, lam happy 
to hear that you had such an easy time of 
it. I applaud the entire concept behind 
GNU products. 

—Rick Grehan, senior technical editor 
rick_g@bix. com 


Unfriendly Reader Interface 

I don't mean to be a Luddite, but I hope the 
new background/foreground color schemes 
you used in your cover story “Inside the 
Mind of Microsoft” (August) are not a har¬ 
binger of future BYTE graphics. The dark- 
shaded text boxes were very hard to read 
except in perfect lighting conditions. Are 
you attempting to emulate certain newly 
arrived cyberzines? If so, please recon¬ 
sider! 

Jim Wheelock 
New York NY 

Agreed . In the future, we will try to make 
our articles easier to read. — Eds. 


Totally RAD, Dude 

I found “The End of Programming” (Au¬ 
gust) very helpful. Having just taken a 
PowerBuilder class (but not having built 
anything with it yet), your warnings and 
suggestions are well-taken advice regard¬ 
ing how to best use the RAD (rapid appli¬ 
cation development) technology, I plan 
to keep a copy of your article with my 
manuals, 

Mike McIntosh 
M ikeMcIntosh © sysp rog-ada. c email 
. CompuServe, com 

We want to hear from you. Address correspon¬ 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough. NH 03458; or you 
can send E-mail via the Internet or BIX to edi¬ 
tors® bix.com. Letters may be edited. 
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Looking For A Simulation System That Has It All? 


“ft is with great satisfaction that l can recom¬ 
mend Taylor ff to potential users of simulation 
software . We have recently purchased this excel¬ 
lent package and believe it to he a powerful pro¬ 
ductivity tool for the industrial engineer. The 
package features are superb, and the entry price 
for the softw are is reasonable. We look forward to 
many years qf benefit from this package: Taylor 11 
is a major development for industrial engineers. 
The package is good, the support service and the 
training courses are first c lass. Taylor If is Simply 
the best." 

Jim O'Neill 
Industrial Engineering Manager 
Waterford Crystal Limited, Ireland 


""There is onlv one thing 1 regret about awning 
Taylor ff: / wish f hud owned it sooner." 

G. Malloy 
Conner Peripherals 
USA 


"The product is u.r pragmatical us the service, 
which makes Toy tar II an excellent business tooL" 

X Yellman 
KLM Royal Dutch Airlines 




"In nut searc h for a simulation software, we 
found Taylor If to be the most complete package 
at the best price. The sates person presented us 
with an inhouse demonstration that Was far more 
m teres ling ami informative than any of the others 
given to us. Most importantly, their customer sen 
vic e clinched the sate , 7heir technical support, 
users conferences and newsletters are ad superior 
to those of their competitors f" 

Edward NisbeL, 
Senior Industrial Engineer 
Philips Consumer Electronics 



WINNER 


At this year's Cebit. the editors of Byte 
Magazine awarded Taylor II as 
‘Best application software of Cebit J995\ 


I’ve Got What You’re Looking For... 






... simulation wiut schematic 2D animation 


Taylor II offm pop-up menu modeling and editing... 


VssrULihlv 

■System 


Gfi; 


r* 


E?!o 


..design of experiments with confidence intervals.. 



or (with a dick of the mouse) 2 1/2 D. 


result analysis in reports and graphs. 


-1 

'jii iij 5| 

11 u 




...curve-fitting for input analysis,.. 



.,.or true 3D shaded animations... 



...self-running presentations. And much more. 


Taylor II - Manufacturing and Logistics Simulation 


F&H Simulations: Software, Training and Consultancy - For more information, in-company presentations or the free demo disk, call F&H Simulations. 

Europe; F&H Simulations U.'V - Spoorlaatr 424 - 5038 GG Tilburg - The Netherlands - Phone: +31 13 366344 - Fax +31 13 427516 - Germany: Phone: +49 21 \ 322151 - Fax; +49 211 
322897 - U K : Phone +44 71 4300945 - Fax: +44 71 4051689 - USA.: FfirH Simulations Inc. - P.O. Box 658 - Orem 84059, Utah - Phone: f801) 224-6914 - Fax: (KOI) 224-6984 
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LETTERS 


Slight Misunderstanding 

There is a small error in Tom Thompson's 
feature story “Apple's New Operating Sys¬ 
tem” (June). He asserts that Copland's 
hardware abstraction layer is “a feature 
currently found only in Windows NT.” In 
actual fact, IBM’s QS/400 and its prede¬ 
cessor S/38 CPF have been based on a 
HAL since the first S/38 was introduced in 
the early 1980s. 

David Welden 
Newport Beach, CA 

Our article was describing a new desk¬ 
top OS, so we were comparing it with 
other desktop OSes. Just os NT and Cop¬ 
land will probably not appear on an 
AS/400 , OS/400 is not going to be run¬ 
ning on a PowerPC or Intel desktop ma¬ 
chine anytime soon. 

—Tom Thompson, senior technical 
editor , tomjth ompson @ bix, com 


Make the Senders Pay 

I agree with Nick Baran’s Commentary 
(“Stop, Look, and Listen!,” August). Bil¬ 
lions of dollars are going to be wasted as 
companies try to launch poorly considered 
information services. Forget the notion 
that people will pay to receive informa¬ 
tion. Look instead 
at industry mod¬ 
els where senders 
carry the brunt of 
the costs, such as 
advertising-dri¬ 
ven media like 
TV and radio 
broadcasting or 
newspaper and 
magazine pub¬ 
lishing. We need 
new industry 
models that support distribution of digital 
information from paying senders. Invest 
those billions of dollars, but in services 
that we as customers want and can afford. 

Peter Ruhe 
peterwimsey. com 


Lighten Up on Microsoft 

1 was very impressed by Rafe Needlernan’s 
editorial on Microsoft (“Why I Love/Hate 
Microsoft,” August). I have always felt 
that those who bashed Microsoft for the 
way it does business were simply suffering 
sour grapes. They were upset at the fact 
that they didn't market their products or 


ideas as well as Microsoft docs. 

Gerry O’Brien 
Moncton, New Brunswick, Canada 
gerryobr Subnet. nh. ca 

I am amused by the resentment and furor 
emanating from Microsoft bashers. In your 
recent editorial, I sense that you dislike 
the company w hen you use phrases such as 
“Evil Beast' 1 and “corporate arrogance.” 
If Microsoft does not understand the cor¬ 
porate market, it can hardly be called ar¬ 
rogant. Ignorant, perhaps, but not arro¬ 
gant. Windows is not perfect, but neither is 
anything else created by human beings. 
Show me a DOS, Mac, or OS/2 user who 
never had to reboot his or her computer 
and i will show you a bridge for sale. 

Gary Wong 
Oakland, CA 


Amiga Redux 

I was surprised to see an article essential- 
ly devoted to LightWave3D (“Desktop 
Hollywood F/X,” July). I guess this is be¬ 
cause it is now available for real personal 
computers (sarcasm intended) and not 
some obscure toy like the Amiga, which 
was four to five years ahead of its time. 
In your list of company addresses, you in¬ 
cluded Commodore Business Machines, 
but Commodore has been out of business 
for over a year now. The Amiga is now 
owned by Amiga Technologies GmbH, a 
part of Escom AG, 

Zoltan Hunt 
Downsview, Ontario 
cim609@freerttt. taronto . on, cu 

Amiga fans, rejoice! German company 
Escom AG has acquired Commodore 


Electronics Ltd. and Commodore s Ami¬ 
ga technology. Escom w s plans reportedly 
include producing the Amiga 600, 1200, 
and 4000 series and melding Amiga and 
MS-DOS systems. Here r s the contact 
info: Escom AG, Tier gar ten Strasse 9, 
Heppenheim, Germany 64646; +49 
6252 7090; fax +49 6252 709 442, 

—Ed DeJesus, senior editor 
edejesus @ b Lx. com 

GSM Is Not MSG Backward 

It was nice to read your “Special Report on 
Mobile Computing” (June). As a reader 
living outside the United States, I noticed 
that there was no mention of GSM, the 
global system for mobile communications. 
I have heard rumors that some GSM op¬ 
erators will start soon in the U.S. It would 
be nice to read about it and how companies 
are using it. GSM provides 9600-bps con¬ 
nections, which arc not the most efficient, 
but better speeds are coming. 

Jem Laakso 

jan. laakso cc* tut.fi 

GSM is very popular in Europe. Un for¬ 
tunately, I leave my mobile phone here 
when 1 travel abroad because the stan¬ 
dards are different f would gladly trade 
my phone for a GSM unit if f could get 
GSM services in the U.S. 

—Rafe Need!email 

FIX 

Due to an editing error, our article “The 
Elegant Kludge” contains a mislabeled di¬ 
agram describing OS/2 Warp’s memory 
model (August, page 56). The two boxes 
labeled VxD should be labeled VDD. We 
regret the error. ■ 


COMING UP IN NOVEMBER 


* ENTERPRISE DATABASES 

We look at industrial-strength databases for the desktop: Oracle for OS/2, DB/2 for 
OS/2, and Microsoft SQL Server for Window's NT. 

* ZAPPED! 

We report on our tests of uninterruptible power supplies (LfPSes) that not only provide 
the juice but can communicate with your PC for controlled shutdown. 

* WORKSTATIONS 

More reviews of Windows NT workstations, including an Alpha 21164 and a new 
crop of PowerPC systems. 

- LET YOUR NETWORK DO THE WALKING 
Directory Services help bring ever-larger and complex networks under control. 

* SIMULATING BUSINESS 

How Siemens Solar Industries has made extensive use of simulations as part of its 
effort to reengineer business processes. 
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Evolution Meets Revolution. 



You've evolved. You've got Microsoft® 
Windows® 95ft But don't stop there. 
Move up to the revolutionary multi- 
media Win 95 products from Creative Labs. 
You'll get next generation performance, plus 
radical ease of installation. 

Start with our next generation Sound 
Blaster® AWE32™ PnR 
This top of the line 
I sound card gives games 
and multimedia appli¬ 
cations renewed life with real instruments, 
sounds and digital effects processing. 
What's more, you'll experience Creative 3D 
Stereo Enhancement Technology to put 
you in the middle of AWE32's incredible 
wave-table sounds. 

Then there's Blasted*' CD 6x. 
Experience a technologically- 
advanced, blistering-fast 6x 
CD-ROM drive. And revolu¬ 
tionize your multimedia experience. 

Finally, complete your multimedia system 
with Modem Blaster™ 28,8, Wire yourself 
into the internet and play the hottest 
games modem to modem with the fastest 
modem available today. 

So why settle for evolu¬ 
tion alone? See your local 
| retailer for more informa¬ 

tion and step into the multi- 
media revolution with Creative Labs. 




CREATIV! 


jittiiMffiedL iSsss Creative 






HXSS 0 

ik 


5 1/4" 


OMNI2X 


BLASTER CD 4X 


BLASTER CD GX 


DOS 


WINDOWS 3.1 


WINDOWS 95 


"SEEP" 


"SEEP' 1 SOUND BLASTER PRO SOUND BLASTER 16 SOUND BLASTER AWE32 PnR 


“i HELLO * 


MODEM BLASTER 14 A 


MODEM BLASTER 28.8 


Revolutionary New Products ForWindows 95 From Creative Labs. 


*0/ Cowrie,. made tnre that the evolution is smooth by ensuring that all out products continue to run antler DOS 9 and Windows 3.1 &1991 Creative Technology Ltd. Sound Matter and the Sound Blaster 

Logo are registered trade mar it and Blatter CD, Modem Blaster, the Creative and Sound Master Compatibility Logoi are trademarks of Creative Technology Lid- U.& inquiries: Tar Back Service 40S-41S-23S9, 
World Wide Web (http://wwtB.creaf.eomL Creative Labs Customer Response Center 1-tlQO* 998-522?. All other trademarks are the property of their respective holders . All rights reserved. 
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Olivetti ink-jet printers 


Before choosing 
any other printer, 
count to ten. 



I The best 
of Olivetti’s 
know-how. 

Olivetti is Europe's biggest 
manufacturer of ink-jet printers. 

Its products are the result of 20 years' 
experience and research in this sector 
and all of Olivetti's plants and 
production processes have received 
ISO 9001 total-quality certification. 

JP 450: 

productivity and 
flexibility. 

The JP 450 is the fastest printer 
of its kind. It prints up to 5 pages a 


minute and can reach a virtual 
resolution of 600 x 300 dpi in text 
mode - perfect print quality. Silent 
and powerful, it can be equipped with 
numerous options such as a 2nd sheet- 
feeder, a sprocket for continuous 
stationery or a special feeder for 
envelopes and transparencies, making it 
a highly flexible tool even for automatic 
mailing. And the JP 450 is already preset 
to give you excellent colour prints. 

JP 360: 
the best 
at a low price. 

Also preset for colour printing, the 


JP360 offers the best price/performance 
ratio. In fact, it gives you the same print 
quality as the JP 45U - both in black 
and white and in colour ■ using the 
same print heads. It can print up to 
3 pages a m inute and takes up a 
minimum of space. 













The best colour 
when you need it. 

The optional colour kit for 
the JP 450 and JP 360 opens the door 
to high-quality printing. 

You decide when you want to use 
colour, knowing that your 
printer is ready to go. 

The kit contains a 
manual with lots 
of tips on 
creating the be: 
colour documents, plus the 
powerful Olichrome driver for 
hi-fi chromatics. 




5 JP 50: portable 
technology. 

The JP 50 concentrates 
desktop performance into 1100 g. 
and 30x13x6 cm. It works 
when and where you want it to, 
running either off the mains via 
the standard power adapter 
(which doubles as a battery 
charger), on regular 
or optional rechargeable batteries - 



providing 80 to 140 page 
autonomy - or on the optional car 
adapter cable. Although it's 
the smallest and lightest portable 
ink-jet printer, the JP 50 offers 
300 dpi resolution, prints 1.7 
pages a minute and has 
a built-in ASF. 


6 Low running cost. 

All of Olivetti's ink-jet 
printers use a patented refill 
system that allows a significant cost 
per page reduction compared with 
traditional ink-jet printers. The actual 
print head can be reused several 
times - only the ink cartridge 
is changed. All models 
automatically signal 
when the refill is 
running out so that 
the head doesn't run dry, 
protecting it from possible damage. 
They also give you economy or draft 
print choices that save about 50% on 
ink. All this at energy consumption 
20 times lower than a laser. 



Fonts for free 
expression. 

Olivetti ink-jet printers give you 
the utmost freedom of 
expression, thanks to 
their wide range of fonts 
- 30 resident and 25 
scalable True Type fonts 
for Windows. 

Total compatibility. 

Every feature of the Olivetti 
ink-jet printers, even the most 
exclusive, is immediately available 
thanks to a range of drivers loaded on 
the disk that comes with the printer. 
Designed and certified by Olivetti, the 
drivers are tested and approved by the 
biggest international software 
producers to guarantee their full 
compatibility and optimum 
performance. In the package you'll find 
drivers for Windows and the most 
popular DOS programs, while those for 





Technical Features 


JP 450 

JP 360 

JP 50 

Ink-Jet Refilling System 

Yes 

Yes 

Yes 

Color Kit 

Yes 

Yes 

- 

Max resolution (dpi) 

600x300 

300 

300 

Max speed (cps) 

400 

180 

too 

ASF capacity 

150 

70 

15 

cps in LQ mode 

160 

120 

100 

TrueType scalable fonts 

25 

25 

25 

Resident fonts 

30 

30 

30 

Page per min. (max) 

5 

3 

1.7 

Expansion slot 

1 

1 

- 


more specific needs (such 
as Windows NT and OS/2) are 
available on request. 


9 Ergonomic design. 

In the Olivetti tradition, 
design is always in the 
forefront. The softly rounded, 
exclusive and attractive shapes of 
these printers are the result 
of rigorous, ergonomic research 
to guarantee their easy, safe and 
dependable use. 



Customer care: 

15,000 

specialists. 


Those selecting Olivetti JP printers 
find an international network 
of 5,500 Dealers and Systems 
Partners and 15,000 specialists to 
provide companies with all of the 
assistance, support and advice they 
need. This, like the others listed 
above, is only one of the many 
reasons for relying on Olivetti. 

And for counting to ten before 
choosing any other printer. 


For further information, phone : 
Austria (I) 816940 - Belgium (2) 2299111 
Denmark (31) 201000 - Finland (0) 88741 
France (1)49067000 
Germany (69) 66922755 
Greece (I) 9373800 - Holland (71) 319931 
Israel (3) 7516879 - Italy (167)012587 
Norway (22) 186100 - Portugal (I) 3558260 
Spain (900) 370370 - Sweden (8) 59005200 
Switzerland (1) 8391565 
Turkey (212) 2750810 - U.K. (800) 447799. 


Olivetti 
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X 8 6 PROCESSORS 


Intel’s Rivals Ready to 
Exploit P6 Weakness 

Benchmarks run on an early reference system confirm that the P6 is not the best 
chip for running 16-bit software. AMD and Cyrix say they won’t have the same problem. 


BY THE BYTE STAFF 

T he mediocre performance of the next-generation P6 processor on Windows 
and 16-bit DOS code creates an opportunity that Intel’s competitors are ea¬ 
ger to exploit. At least two of those competitors, AMD and Cyrix, say their 
respective next-generation x86-compatible processors, the K5 and the Ml, will not suf¬ 
fer from the P6’s defects when running Windows 3.1 or Windows 95 software. 

As reported in BYTE last month (see “P6 Weakness Revealed"), preliminary 
benchmarks run by Intel indicated the P6 performs best when running 32-bit code. Old¬ 
er 16-bit and current mixed 16/32-bit code (as found in Windows 3.1 and Windows 
95, respectively) that makes use of segment writes, partial register operations, unaligned 
data accesses, and instruction-prefix bytes stymies the P6. This is because when In¬ 
tel started designing the P6 about five years ago, the company thought most code 
running on today’s desktops would be 32-bit. Thus, the P6 was not optimized for 
16-bit performance. BYTE recently confirmed the P6’s poky 16-bit performance by 


P6 Poky While Running 16-bit Software 16-bit Application Performance Poor, Too 



0.0 0.5 to 1.5 2.0 2.5 


A 90-MHz Pentium running 32-blt extended DOS in protected 
mode = 1.0. 

BYTE's cross-platform BYTEmark CPU and FPU 
benchmarks confirm that a 90-MHz Pentium outperforms a 
150-MHz P6-based system running 16-bit code. The 
performance of the P6 improves over that of the Pentium 
when running 32-b<t code, as you would expect. 



Intel reference system 

(150-MHz P6) 

Digital CelebrisFP590 

(90-MHz Pentium) 

Dell OptJPlex XMT5100 

(100-MHz Pentium) 

Gateway P5-133XL 

(133-MHz Pentium) 



SYSmark score 


SYSmark scores are from the BAPco's SYSmark benchmark 
running a variety of Windows 3.1 applications. 


The P6's difficulty with 16-bit code is less pronounced at the 
application level, but it's still noticeable. Practically any 100- 
MHz Pentium-based machine will outrace a 150-MHz P6- 
based computer when running Windows 3.1 applications. 


running a variety of bench¬ 
marks, including a special 16- 
bit version of the cross-plat¬ 
form BYTEmark CPU and 
FPU benchmarks (see the fig¬ 
ures below). 

AMD says its K5 has extra 
tag fields and comparators in 
the reorder buffer to handle 
partial register accesses more 
smoothly than the P6. Also, un¬ 
like the P6, the K5 can execute 
segment changes speculatively, 
a technique that avoids signif¬ 
icant performance penalties. 

Cyrix’s Ml has special cir¬ 
cuitry that makes its perfor¬ 
mance when handling seg¬ 
ment-register writes, partial 
register updates, and instruc¬ 
tion-prefix bytes better than 
that of the P6 when running 16- 
bit and mixed 16-/32-bit Win¬ 
dows code. Cyrix officials say 
the Ml will offer better 16-bit 
and equivalent 32-bit perfor¬ 
mance as the P6. 

Tests performed on an early 
P6 reference system produced 
by Intel highlight the P6’s 16- 
bit/32-bit performance gap. We 
ran a variety of benchmarks on 
a 150-MHz P6 reference sys¬ 
tem. The system had a 60-MHz 
I/O bus, 64 MB of two-way in¬ 
terleaved RAM, a Diamond 
Stealth Pro video card, and the 
P6’s integrated, 256-KB sec¬ 
ondary cache. Our tests indicate 
that for running 16-bil applica¬ 
tions, you’ll almost always get 
equal or better performance for 
less money if you buy a PC 
based on a 90-MHz or faster 
Pentium instead of one based on 
a first-generation P6 processor. 

When running a 16-bit ver¬ 
sion of BYTE’s cross-platform 
BYTEmark CPU/FPU bench¬ 
marks, our baseline 90-MHz 
Dell Pentium outperformed the 
150-MHz P6 on all tests except 
the Fourier test. The reason the 
P6 won here is because every 
test except the Fourier test op¬ 
erates in a source/destination 
fashion. 

With source/destination op¬ 
eration. the tests process a 
quantity of data (source) and 
output another quantity of data 
(destination). For example, the 
IDEA test reads a large array 
of text and encrypts it into a 
destination array. 

All the source/destination- 
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style tests must call the seg¬ 
ment-offset calculation routine 
repeatedly. On the P6, this re¬ 
sults in a performance penal¬ 
ty, because that routine in¬ 
volves a segment-register load. 


If Cyrix and AMD can de¬ 
liver processors that offer bet¬ 
ter 16-bit and comparable 32- 
bit performance as Intel’s first 
P6, then both companies will 
likely sell more chips to users 


who want to maintain their in¬ 
vestment in legacy code. But 
the window of opportunity is 
small. Microsoft’s release of 
Windows 95 should push the 
market toward 32-bit software. 


And when Intel pumps up the 
P6’s clock speed to 200 MHz, 
which is expected to happen 
later in 1996, the P6 should out¬ 
perform the Pentium no mat¬ 
ter what software it’s running. 


WINDOWS 95 


Coming: A Better Multimedia Platform 


W indows 95 includes 
numerous multimedia 
technologies, such as 32-bit 
video codecs, integrated MIDI 
and WAV audio, and support 
for enhanced audio CDs. But 
users will have to wait for oth¬ 
er enhancements. 

The first release of Windows 
95 lacks a number of 3-D- and 
multimedia-related technolo¬ 
gies, including OpenGL; sup¬ 
port for hardware-assisted, full- 
motion video acceleration; and 
the Windows 95 game subsys¬ 
tem, among others. The lag 
time between the first release 
of Windows 95 and the ap¬ 
pearance of additional multi- 
media capabilities could range 
from one to several months 
(see the table at right). 

One key element 
that’s missing from 
Windows 95 is support 
for full-motion video 
acceleration. This feature is 
missing because Microsoft re¬ 
moved support for the Display 
Control Interface (DCI) from 
Windows 95 earlier this year 
due to stability issues, accord¬ 
ing to company officials. Ver¬ 
sion 2 of DCI, which was to 
have incorporated several tech¬ 
nologies for games and video¬ 
hardware acceleration, was re¬ 
placed by the Direct series of 
APIs and the Windows 95 
game subsystem. 

Since DCI is not supported 
in Windows 95, and final code 
for implementing the Direct 
APIs wasn’t slated to ship un¬ 
til late September, users will 
have to wait at least a month 
before new cards from such 
companies as Matrox, ATI 
Technologies, and Number 
Nine Visual Technology will 
be able to accelerate full-mo¬ 
tion video movies in Windows 
95. “Microsoft’s road map for 


video acceleration has been 
quite wobbly,” says an official 
at one hardware-acceleration 
company. “However, the situ¬ 
ation should be sorted out by 
this fall.” 

Microsoft’s plans for 3-D in 
Windows 95 have evolved, too, 
as the company is rolling out 
two new APIs to complement 
OpenGL. One new 3-D API, 
called RealityLab, is expected 
to enter general beta testing in 
September and ship commer¬ 
cially in 1996. 

RealityLab, which Microsoft 
received when it acquired Lon- 
don-based RenderMorphics 
earlier this year, is a cross-plat¬ 
form, high-level, real-time API. 
The first applications written 
to another API, called Direct 


3-D, could ship later this fall. 

David Britton, group mar¬ 
keting manager for Windows 
95 multimedia, says Reality¬ 
Lab is for developers who want 
to write consumer, business, 
and some virtual-reality appli¬ 
cations using a high-level API. 
Direct 3-D, meanwhile, targets 
a different type of developer— 
one “who wants to get every 
ounce of speed and perfor¬ 
mance from the system,” Brit¬ 
ton says. Thus, Direct 3-D 
should appeal to developers of 
high-paced action games. The 
target market for OpenGL, 
which is currently available for 
Windows NT 3.51 and slated 
to ship for Windows 95 next 
year, is still high-end profes¬ 
sional CAD and modeling ap¬ 


plications. Some vendors won¬ 
der if OpenGL will ever ship 
for Windows 95. 

Microsoft’s Britton says the 
company will continue to im¬ 
prove upon Windows 95’s 
multimedia capabilities. “You 
have two waves here,” he says. 
“The first release of Windows 
95 already has a faster GDI 
[Graphical Device Interface], 
32-bit video, and other en¬ 
hancements. And then, starting 
in September, a whole new 
suite of software will come out; 
we’ll be supercharging Win¬ 
dows 95.” 

Until that happens, however, 
perhaps the fairest grade to give 
Windows 95’s multimedia sup¬ 
port is an /, for incomplete. 

—Dave Andrews 


FUTURE WINDOWS 95 MULTIMEDIA SCHEDULE 


COMPONENT 

COMMENT 

DUE DATE 

Software MPEG 
playback 

Will allow about 24 frame-per-second 
playback of CD-ROM MPEG movies on 
high-end Pentium-based PCs. 

Undetermined. 

Windows 95 

Game Subsystem 

Allows programs written to the 

Direct series of APIs (e.g., DirectDraw) 
to execute under Windows 95. 

First version, to be distributed 
by independent software developers 
with their applications, may ship in 
late September. Time frame for inclusion 
in Windows Is undetermined. 

DirectDraw. 
DirectSound, 
DirectPlay, 
Directlnput APIs 

Games and multimedia APIs that allow 
hardware-accelerated 2-D video, high- 
performance sound, networked multiuser 
support, and digital joysticks. 

The first applications and drivers 
for hardware-accelerator cards could 
appear in late September. 

Direct 3-D device 
driver interface 

Driver interface for hardware developers 
that lets boards accelerate multiple 

3-D APIs used by software developers. 

Expect applications and drivers for 
hardware to begin appearing this fall. 

Direct 3-D 

Low-level API for software developers, 
especially those developing games, 
who want fast 3-D performance. 

The first Direct 3-D applications 
might appear this fall. 

RealityLab 3-D API 

High-level, real-time 3-D API for 
developers writing consumer, business, 
and virtual-reality applications. 

Expected to enter broad beta testing in 
September. Expect final code and the first 
applications in the first quarter of 1996. 

OpenGL 

High-end 3-D API for developers writing 
professional CAD, modeling, and other 
engineering applications. 

Available now in Windows NT 3.51, but 
Windows 95 availability is slated for 1996. 

Surround Video 

A 360-degree multimedia environment 
(for more information, see “See You 
Around," May BYTE). 

Undetermined. 
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Get a Fast Start on the Automation Learning Curve! 


Devoted exclusively to the computing needs of chemical 
engineers, Chemputers Europe II brings together leading software de¬ 
velopers and users from around the globe. This year’s 
conference will feature dozens of papers from key innovators in engi¬ 
neering software, and from pioneering chemical manufacturers and 
engineers testing and using the latest software. 

An adjoining Demonstration Hall will feature exhibits by many of the 
companies participating in Chemputers Europe. There will be ample 
opportunities to meet with these leading vendors to obtain more infor¬ 
mation, and to “test drive” the industry’s hottest new products. 


PLANT OPERATIONS AND 
MANAGEMENT 

(includes process control, manufacturing ex¬ 
ecution systems, advanced control, engi¬ 
neering document management training, 
maintenance and environmental monitoring) 

A structured approach to Automating Com¬ 
plex Batch Processes 

A Pampel, AFP Consulting;! Vreysen, System Manager, 
Elsag Bailey Process Automation, Belgium 

Large-scale Process Slmulatlon-The Sys¬ 
tem Architecture Requirements 

P. Van Santen and J. van Loon, Marketing Manager, Set¬ 
point BV, The Netherlands 


The Chemputers Europe II program is broadly divided into 
two tracks: Process and Plant Design, and Plant Operations and 
Management. Within these tracks, the following sessions and 
papers have been scheduled: 



empu 

PROCESS AND PLANT DESIGN 

(includes process simulation, estimat¬ 
ing, CAD and design optimization) 

Detailed Design, Estimating and Scheduling 
Software 

K Adamson, Product Manager, EA Systems Inc. and 
A Steinberger, Director, teams Corp. USA 

Process Simulation In Chemistry and Envi¬ 
ronmental Technology 

W. Schmidt, Chemslations Europe, Germany 

The Plant Data Life Cycle 

G. Stiksma, Project Automation Manager, Fluor Daniel, 
Netherlands, and Frank Joop, PDS Manager, Intergraph, 
USA 

Dynamic collaboration: The next decade ot 
process computing 

John Voeller, Black AVeatch, USA 

The design of Steam Reformers using 
Computational Fluid Dynamics 

F.P. Waterrus, C. van Leeuwen, Kinetics Technology 
International B.V., The Netherlands 

CFD studies on the Influence of impeller 
spaclngs on Flow Fields and Mixing Times In 
Stirred Vessels 

R.S.H. van der Geest, Research Scientist, Unilever BV, 

The Netherlands 


ters 


Online Optimization of Process Operations 

S Mullick. Research Scientist, Simulation Sciences, USA 

Standardized Plant Life Cycle Data 

Ben Maasman, Akzo Nobel Engineering, Netherlands 

Application of multivariable control to 
MTBE production 

Doug Robertson, Stab Engineer, DMC Corp., USA 

A new approach to online optimization 

Peter Winter, European Director, Sacda UK 

Computerized process management boosts 
Industry profits 

C.W. Taylor, Technical Manager, Mar ex Technology, 
England 

Manufacturing Execution Systems—Require¬ 
ments and New Developments (Caplsce) 

T. Allweyer, Research Scientist, Institute tor Information 
Systems, W. Saarland 

Manufacturing Execution Systems: 

A Corporate Initiative with a Supplier’s Col¬ 
laboration 

Phil Hannay, Cargill Inc, USA, George Turanchik, GSE 
Process Solutions Belgium NV, Belgium 

Plantwide information systems: Application 
In a mineral oil 
treatment plant 

J.E Nitie, Eurostill B.V., The Netherlands 







Manufacturing Execution Systems in the 
production of chemicals 

B. Adams, Vice Pres., Incode Europe, England 

PDXI Progress report 

M. Dalton, Eastman Chemical Co., USA; Stewart Gold- 
tarb, Simulation Sciences, USA (Chairman and Vice- 
Chairman of PDXI Technical Committee) 

RELIEF: A computer package for Emer¬ 
gency Pressure Relief Studies 

J.S. Outfield, EU Joint Research Center, Italy 

Advanced Training Simulation for Sulfur 
Recovery Units 

MS. Mak, ComprimoBV; C. Cm. Saab UK Ud. 

Multi-purpose dynamic Simulation-Mating 
dm most of simulation inveshneids 

Richard Bailey, BP Inti., UK;MarkMatzopoulous, Cape 
Software Ltd., UK 


EGIS: A contribution to the standardization of en¬ 
vironmental software and databases for the 
chemical process indusbies 

K. Kaiser. J. Schwab. Technidala GmbH. Germany 

PLUS: The Internet lor Chemical Engineers: Ahands-on 
session ol demonstrations and talks on what is happening 
in this last-moving new medium 

PLUS: Panel Discussions 

Each track will conclude with a panel discussion ot lead¬ 
ing developers in process design and plant operations. 
Discussion topics include: 

DYNAMICS OF PLANT CONTROL 
AND SIMULATION 

INTEGRATING DESIGNS AND DATA IN 
THE PLANT LIFE CYCLE 

PROGRAM SUBJECT TO CHANGE. ADDITIONAL 
PAPERS ARE NOW BEING SCHEDULED! 


Hosted meetings 


A number of related meetings are being held in conjunc¬ 
tion with Chemputers Europe II. These meetings will 
provide additional opportunities for exploring specific 
topics in more detail. The current lineup: 

ECOS at Chemputers 

Simulation Sciences’ European Conference on Open 
Simulation. Free to all Chemputers attendees, ECOS fea¬ 
tures presentations on the implementation of Microsoft 
and other standards in PROvision. Oct. 12. 

PlantSTEP European Industry Review Board 

Emerging standards for Electronic Data Interchange, fo¬ 
cusing specifically on the activities of STEP consortium. 
Free to Chemputers atendees. Oct. 10. 

European Batch Forum (EBF) 

EBFs Annual Fall Meeting will focus on the recently com¬ 
pleted SP8B Part I standard for batch control, and will 
look at the implementation of both Part l&ll of this stan¬ 
dard. EBF attendees can participate in the Chemputers 
Conference at no extra charge. Oct. 11-12. 




Registration Form 



Chemputers Europe It 

Conference 

and Exhibition 


Liebigstrasse 19 

D 60323 Frankfurt am main, Germany 
Tel: 49.69.7140.7137 
Fax: 49.69.7140.7147 


1221 Avenue of the Americas 
lieu; York, nY 10020 
Tel: (800) 845.5056 
Fax: (212) 512.6111 


Title 


Postal Cade/Citg 


Countnj 


Fax 


Registration fee: $350 (NGL 570). This includes two days of techni¬ 
cal sessions, plus the PlantSTEP meeting on Oct. 10, day/evening 
hours at the demo hall, conference materials, continental breakfast, 
lunch and a reception hosted by Chemical Engineering. 

□ Yes! I would like to attend Chemputers Europe II 

□ Enclosed is a check for $/NGL_payable to 

Chemical Engineering 

□ Charge my credit card: □ QSD □ m □ Q& 


Cent Humber 


Exp, date. 






ifff / fon/ST KP 


Chemical Engineering 

A Division of The McGrow-Hill Companies 


























NEWS & VIEWS 


DATABASE TRENDS 


New Replication Options in Access, Oracle, and Notes 


T he new 32-bit version of 
Microsoft’s Access for 
Windows 95 database, which 
is slated to ship this fall, offers ! 
a host of new features. But one|( 
that should especially appeal 9 
to developers supporting re- 1 
mote workers is replication. | 
Made popular by Lotus Notes | 
and introduced for enterprise 1 
databases, such as Oracle 7, I 
replication allows Access 95 
users to work remotely with 
a copy of the master database 
and later incorporate all their 
changes into the master data¬ 
base. 

Based on use of a beta ver¬ 
sion of Access 95, the easiest 
way to use the database’s repli¬ 
cation js through the Windows 
95 Briefcase. Making a data¬ 
base replica is as easy as drag¬ 
ging and dropping a database 
lilc from a server into the Brief¬ 
case of a notebook PC that’s 
docked to your network. 

Because Windows NT 3.51 
does not have the Briefcase 



interface, users of 
that OS (as well j 
as Windows 95 J 

lip 

ACCESS 95 


GOOD FOR: 


* Letting mobile workers peri¬ 
odic ally synchronize their re¬ 
mote databases with the 
home-office version. 

* Letting small businesses 
synchronize database repli¬ 
cas across a few offices. 

* Database administrators 
who want to balance the 
load on a database by di¬ 
recting users to replicas. 

* Developers who want to dis¬ 
tribute design updates 
through Access replication, 

* Database backup (only 
changes are replicated). 

BUT NOT FOR: 

* Replicating Access 95 data 
directly with Microsoft's SQL 
Server. 


users) can control Access rep¬ 
lication in two ways: by using 
the Tools, Replication menu, 
which provides commands for 
controlling replication, or by 
using Visual Basic for Appli¬ 
cations, which replaces the Ac¬ 
cess Basic programming lan¬ 
guage used in older versions of 
Access. 

Dropping a database file into 
the Briefcase of a connected 
portable computer initially cre¬ 
ates a regular replica and a de¬ 
sign-master replica The regu- 
f lar replica is used for updating 
data changes. Database devel¬ 
opers use the design-master 
replica to propagate database- 
design changes to other rep¬ 
licas. 

Access 95 offers replication 
management tools and auto¬ 
matic conflict resolution, Bui 
these tools don't offer quite die 
level of granularity that oth¬ 
er programs, such as Lotus’s 
(Cambridge, MA) Notes 4.0 
and an upcoming version of 
Personal Oracle 7 from Oracle 
(Redwood Shores, CA), do. 

Conflict resolution in a rep¬ 
lication is the process of rec¬ 
onciling changes to two repli¬ 
cas that are inconsistent. If, for 
example, in one replica a cus¬ 
tomer s Bill To address changes, 
but in another replica the Ship 
To address of the same record 
changes, the two records con¬ 
flict when they’re synchronized 


In Access 95 T s Tools, Re pli cation menu, 
the items in bladt-on-gray are for 
managing replicas after a database is 
converted to a design-master replica. The 
options in gray list selections for 
converting a database to a design-master 
replica and recovering from a faulty 
design-master replica. 

at the record level. 

Access’s approach is to as¬ 
sign a "‘winner” based on 
which record has changed most 
often. If both have changed 
equally often. Access picks a 
winner randomly. This is in 
contrast to Personal Oracle 7 
for Windows 95, slated to ship 
this fall, which will be able to 
take advantage of J 0 prepro¬ 
grammed rules for replication- 
conflict resolution that are in¬ 
cluded in Enterprise Oracle. 
Enterprise Oracle also enables 
the database developer to write 
custom conflict-resolution 
rules. 

Unlike the previous version 
of Personal Oracle 7, which 
only let you replicate with a 
server in publish-and-subscribe 
(aka read-only) mode, the new 
version will support full sym¬ 
metric replication to let it bidi¬ 
rectionally replicate with the 
large, miss ion-critical databas¬ 
es typically developed using 
the Enterprise Oracle database 
management system. Access 
95 will not directly replicate 
with Microsoft’s SQL Server 
database; however, officials at 
Microsoft say that capability 
might be added to a future ver¬ 


sion of Access. 

Replication Manager, which 
will be released with the Ac¬ 
cess Developer’s Toolkit, adds 
functionality and simplifies 
management. This Access 
component permits the sched¬ 
uling of replication for partic¬ 
ular times, such as 3:00 a.m., 
and the setting of synchroniza¬ 
tion rules for the sequence of 
replication among replicas. It 
also provides a “dropbox,” a 
network location for holding 
replica updates. When replicas 
become connected to the net¬ 
work, they can update them¬ 
selves with the dropbox con¬ 
tents. 

But neither Oracle nor Mi¬ 
crosoft supports field-level 
replication, which is promised 
for Notes 4.0, the Lotus group¬ 
ware platform that’s now slat¬ 
ed for availability in the fourth 
quarter of this year. Field-lev- 
el replication accelerates syn¬ 
chronization by reducing the 
amount of data that's passed in 
a replication. 

For instance, if one field 
changes in a record (which is 
actually a document in Notes), 
then, instead of the whole doc¬ 
ument being passed in the 
replication, just a single field 
is passed. Field-level repli¬ 
cation's increased efficiency 
bodes well for administrators 
who manage worldwide Notes 
networks. 

Desktop users will have a 
rich array of replication options 
available in the fourth quarter 
of this year. Access 95 provides 
this functionality to a whole 
class of department-level de¬ 
velopers, Personal Oracle tight¬ 
ly integrates with Enterprise 
Oracle to deliver some of the 
rich functionality of its flag¬ 
ship product. Lotus will reduce 
the lime needed to replicate 
databases with Notes 4 when 
it rolls out field-level repli¬ 
cation. —Rick Dobson 


30 BYTE OCTOBER 1 995 













Host Platforms: Windows 95, Windows NT. Windows 3.x. OS/2 Warp, OS/2 2.x, DOS 

Target Platforms: Windows 95, Windows NT Windows 3.x. Win32s. OS/2 Warp, OS/2 2,x, 
Extended DOS, Noveil NLM, OS/2 1 .x. DOS 


Watcom C/C++ 


Wateom C/C++ increases your competitve advantage in the 
development of high-performance, multi-platform 16 and 32 hit 
applications. The integrated development environment simplifies 
application development and makes it easy to exploit the power of 
Watcom C/C++. In a single package, Watcom C/C++ provides a 
comprehensive development environment with the tools. SDKs 
and libraries you need to create powerful 16 and 32 bit 
applications for popular PC platforms. 

Leverage Your lime and Code Investment 

Watcom C/C++ supports a wide range of host and target platforms 
including Windows‘95*. Reliable, high-performance code 
generation and consistent C and C++ language implementation 
are delivered across all supported platforms, making it easy to 
develop applications for several targets from a single source 
code base. For example, C++ templates and exception 
handling are provided on all supported platforms 
including 16-hit Windows. 


Accelerate Your Windows Development 

For rapid 16 and 32 bit Windows development. Watcom C/C++ includes the 
Microsoft Foundation Class (MFC) libraries and Visual Programmer (VP) by 
Blue Sky Software. VP is a last MFC code generator for quick, easy and 
intuitive development of Windows applications. With VR application user 
interfaces are designed visually using point-and-elick interaction. 

Functional preview mode allows for quick testing of the user interface. 

High Performance 

Watcom's advanced compiler technology generates fast, tight code, optimizing your 
application's performance. Superscalar optimization strategy uses “riscification*' 
and instruction scheduling to deliver optimum performance on 486 and 
Pentium processors, 

Watcom C/C++ 10,5, Isn't it time you increased your competitive advantage? 

Call Watcom NOW on +441494 555599 
or fax +44 1494 555595 

Limited Time Competitive Advantage Offer: 

Watcom C/C++ v10.5 CD-ROM Edition . $199 

Watcom C/C++ v l0.5 CD-ROM Edition.S35U 

(Alt prices, quoted m 1 5 dollars md exclude lax and shipping,,! 


Wukwm;Europe Ltd. hiiienimjiKl Binim**. Park, High WvvmnlK. Bulk*. I IK PtR»riL‘ +44 [494 5SSSH \ t 14 N'l-t .iS?5 f >5 
Wa renin tntmuiTiisn:?! Curp. 415 Phillip Sheet. WaJerfiM?. fhitutiu. Cudaih NU. 3X2 Ptaitur 88&rS7ffll Fj* I5P.U 
Watci'in oiwt tha Efc^rco ;uc i rude* marks oj WkEcom Enrtrmflimmi] Ctirp. Windows n. 21 registered trademark of 

marks-ur lygvitawl Inidt'inark-. owned tiv Blue Sky Software CurporaljfflL l Jitier lnnlcHidrlU are rite properties of ik 
4 Get stiirtedt with Window-. ‘>5 development «£ing Wnicum C/C++ wnLihtf pre-fdeaxe ven+in nl Window" +5 All 
after W'iiKkwfcs ^5 in icbid 


April 11 , 1995 
Watcom C/C++ f 0.0 


Watcom 

A Powersoft Company 

Circle 1.03 on Inquiry Card. 
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- •')[ r ^pvTigh[ 1/W5 Wjicrfm Iniemnikmid Corp. 

Wnccm C/C++ 10+ developers aie emitied In receive.a free version nt^ppgrade. 








New Back-UPS: $ II9 


blackouts, brownouts 


Just don't have the time for power problems on 
your ^ ^ on t worry. They'll always make the 
^TgSCtfT time for you. It’s not if a power problem will 
CoMMilBLE occur, but when. Due to household appliances, 
poor wiring, bad weather or even other office equipment, 
power problems are as inevitable as death and taxes. 

You can't run, but you can hide, behind APC protection. 



In the next three months* more 
THAN 30*000*000 PCs WILL BE HIT BY 
POWER PROBLEMS... 

Who needs power protection? If you use a 
computer, you do. A study in a recent PCWeek 
showed that the largest single cause of data loss is bad 
power, accounting for almost as much data loss as all 
other causes combined. F.very PC plugged into an 



“The clear winner in price performance .. 
it’s unbeatable... n -PC Magazine UK 


Back-UPS should be standard on 
every desktop ... effective, affordable, designed to 
last ...” -PC Computing 


"A UPS can pay for itself the first time it saves 
your data . ” -MacUser 


That's why we've just introduced new models in our 
award-winning Back-UPS line, now delivering reliable 
protection for just $119. 


APC 


outlet is vulnerable. In fact, you have better odds of 
winning the lottery than of escaping the sting of 
power problems. One study found a typical PC is hit 
over 100 times a month, causing keyboard lockups, 
hard drive damage, and worse. 

Simply put, if power problems are the least of your 
troubles, you've got one chance to keep it that way. 
You insure your car and home with the best policy 
you can afford. It just doesn't make sense to leave 
your PC (which is at far greater statistical risk) 
vulnerable to loss or damage. 


Satire*: Coniknawicy Pfenning 


Source Bell Laboratories 


Back-UPS 


Y Test 


Why a $119 APC UPS costs less 

THAN A $9." “SURGE PROTECTOR”... 

Contrary to most people s belief, a PC alone already has 
more protection built into it than a low- 
end "surge suppressor," which is : 

usually nothing more than a well- ' ** 

packaged extension cord. In other m 

words, going without any protection 
is just as good as underspending on 
one of the most important PC 
decisions you'll make. 

And since sags and blackouts 
represent more than 90% of power problems likely to hit your 
computer, even quality, high-performance surge suppressors are 
literally powerless to protect you from data loss. 

That's why you need instantaneous battery backup power 
from an APC Uninterruptible Power Supply to prevent 


For extended 
brownout protection 
for advanced PC 
workstations call 
about APC's New 
Back-UPS Pro! 


PC World 


"Don't take chances. Get the 
ultimate protection... from APC.” 
—PCWorld 
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protection against 
and other trials by fire 


More than 3,000,000 satisfied customers count on APC reliability that goes above and beyond the call of duty 


I P After a raging fire which took 18 trucks to 
I subdue, Michael Benolkin, director of the 
k Systems Division at Correa Enterprises, 

Inc. didn't expect much. "While 
rummaging through the ashes, we heard 
£ something beeping. Our four APC units 
■ were still in action, while two UPSes from 
J9 another brand were history. We're still 
m using these same APC units at our new 
I office location - they still work like a 
I charm! We're impressed with the 
I ruggedness, reliability, and product support 
I offered by APC." 



Doug Welch learns his reliability lessons 
well: “ While still a Computer Science 
student, l was at home preparing a large 
spreadsheet for a final project when 
r Anchorage experienced an all too common 
t) 5+ Richter earthquake. If not for my Back - * 

UPS 400 it would have been back to square K 
one! I’m now the Network Systems 
b. ^ Manager at Charter College, in charge of 
r + three networks. I learned my UPS lesson 
well back in my student days. I've never 
been disappointed with APC and the 
I*, product has had quite a work out. m 





Trial by Water 


Trial by Fire 


f 


Ah 

I - Mi 


Faced with a water main break, Mark 
Conley, Regional Manager of Novell's 
remote sales office in Detroit was amazed 
at APC’s reliability. “The APC unit was 
sitting in an inch and a half of water, 
working just fine, as though nothing was 
unusual and we lost no data to this 
disaster. We’ve used APC here now for at 
least four years - more than a dozen units 
are all around the office, and we’re well 
satisfied, so we were even more impressed 
to learn that the units are amphibious!“ 


mr 


Brian Krause, Network Manager for 
Goodyear Airship Operations, knows how 
critical APC protection can be ." The night 
of the All-star game a tornado came 
through our blimp hanger and took out our 
roof. Our airships demand absolute 
communication so I protect our local and 
remote servers with the most reliable 
protection l can find: APC. APC’s 
PowerChute software shut our senrer down 
in an orderly way... closed out all files nice 
and neatly. When we reconnected, 
everything came back up perfectly, without 
a hitch. * 



Back-UPS Award Winning FEATURES 

► Unmatched surge/lightning protection for 
maximum hardware safety 


► Site diagnostics automatically spot missing 
ground and reversed polarity 

► LAN signaling allows simple shutdown with 
interface kits for automatic data protection 
(400 and above) 

►User replaceable, hot swappable batteries 
insure uptime safe disposal. Batteries will 
last 3-5 years under normal use. 

► $25,000 lifetime Equipment Protection 


► 10 minute runtime with specified applications. 
For longer runtimes choose next largest unit. 


Model 

Application Sugg.List 

200 NEW 

“Green” PCs 

SI 19 

280 NEW 

LAN Nodes 

S139 

400 

Desktop 486/386 systems 

S199 

450 

Tower 486/386 systems 

$254 

600 

CAD/CAM workstations 

$359 

900 

Longer runtime 

$529 

1250 

Multiple systems 

$689 


keyboard lockups, data loss, and crashes. 
With an APC UPS, you get six times the 
protection of a high-end surge protector 
for little more than twice the price. And 
$119 is much less expensive than false 
peace of mind. APC UPSs carry up to a 
$25,000 lifetime guarantee against surge 
damage to your properly connected equip¬ 
ment, and are available to suit any 
application, from network servers and 
PCs, to fax and satellite systems. 



Visit APC’s 
NEW 

PowerPage on 
the Internet 

www.apcc.com 


APC has won more awards for reliability 
than all other UPS vendors combined... 


ResdSaftews 


Readers wy 


« Wig 

i Chain 


Protect yourself or 

KICK YOURSELF... 

It’s been said that there are two types 
of computer users: those who have lost 
data, and those who are about to. Prevent the 
single largest cause of computer problems and 
join a fast-growing third category: those who 
protect their PC’s with the most reliable 
protection they can buy: APC UPSes. So ask 
for APC at your favorite reseller. At just $119 
an APC UPS is serious protection no serious 
computer user should be without. 



AMERICAN POWER CONVERSION 

Call 800-800-4APC 


Tel: (401)789-5735 
Fax: (401)788-2797 
CompuServe: GO APCSUPPORT 
Internet: apctech@apcc.com 

please reference Dept. A2 


France: (+33)1.64.62.59.00 Germany: (+49)89 958 23-5 UK: (+44) 753 511022 Ireland: (+35)391 702000 Latin America: (+1)401.789.5735 Japan: (+83)5295 1988 


Circle 63 on Inquiry Card. 















NEWS & VIEWS 


PROGRAMMING TOOLS 


Run-Time Error Checking 
Comes to Compilers 
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T he familiar programmer’s 
grind—compile, run, de¬ 
bug, and repeat as necessary— 
will have another major step 
added to it if proponents of run¬ 
time error checking have their 
way. Borland, Microsoft, and 
Nu-Mega Technologies are mak¬ 
ing strong efforts to integrate this 
reliability-enhancing technology 
more deeply into the program¬ 
ming cycle by hooking run-time 
error checkers directly into the Borland C++ and Microsoft Visual 
C++ integrated development environments (IDEs). 

Tools vendors have always supplied programmers with ex¬ 
pressive languages, such as C, and prewritten code in program¬ 
ming libraries, which lets developers write more powerful ap¬ 
plications for end users. Meanwhile, in today’s highly competitive 
market, programmers must race to add new features to their pro¬ 
grams. However, the difficulty of tracking memory and resource 
allocation grows with the use of higher-level APIs and language 
extensions. The result of these two trends is often more fea¬ 
tures—but also more bugs—in applications. 

“Top quality is not the winning market feature in applications 
today,” says Jim Moskun, chief technology officer at Nu-Mega 
(Nashua, NH, (603) 889-2386). Nu-Mega hopes to help reverse 
that trend with its Bounds Checker Professional, slated for Sep¬ 
tember announcement (price at press time was undetermined). 

The company’s current Bounds Checker for Windows, which 
automatically flags memory and resource leaks, monitors ille¬ 
gal address references, and validates Windows and C-library 
APIs, established the Windows run-time error-detection catego¬ 
ry of tools. But Bounds Checker, according to Nu-Mega president 
Frank Grossman, is used primarily in the quality-assurance stage 
of program testing, in which a programmer often receives an er¬ 
ror report months after writing an errant module. 

Bounds Checker Professional, in contrast, is designed for dai¬ 
ly use, allowing programmers to catch errors while the code is 
still fresh in their minds. “We want programmers to check early 

and check often,” 
says Grossman. The 
program integrates 
directly into the Vi¬ 
sual C++ environ¬ 
ment on the toolbar, 
making it as easy to 
error-check a pro¬ 
gram as it is to mere¬ 
ly run it. The pro¬ 
gram also enables 
programmers to do 



II Nu-Mega's 
Bounds Checker 
Professional 
indicates an 
invalid argument, 
the cause of which 
was an 
uninitialized 
structure-size 
Field. 


2) The middle pane 
shows the call 
stack. 


3) Here, Bounds Checker 
Professional displays the source 
code, with the offending code 
highlighted. 


OS/2 for PowerPC? 

(see "OS/2 on the PowerPC 
Slated for This Year,” June 
1994 BYTE) 

The official word from IBM 
is that OS/2 for the PowerPC 
is expected to enter general 
beta testing this fall and to 
be released by the end of 
the year. IBM has shown pre¬ 
liminary versions of OS/2 
running atop PowerPC hard¬ 
ware at several industry 
trade shows over the past 
several months, but perfor¬ 
mance on these demonstra¬ 
tion machines was poky. 

The delay of OS/2 for the 
PowerPC means that IBM’s 
new PowerPC-based Person¬ 
al Computer Power and 
ThinkPad Power series of 
computers and notebooks 
can run only Windows NT or 
AIX. Meanwhile, Canon (Cos¬ 
ta Mesa, CA) is positioning 
its new PowerPC-based Pow¬ 
er Workstation line of sys¬ 
tems and notebooks as 
"PowerPC Windows NT solu¬ 
tions. w — D. A. 
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CodeGuard hooks into the Borland C++ 4.5 IDE, 
detecting memory and resource errors and validating 
API parameters in a one-step process for programmers 
writing 16-bit Windows programs. 


such things as ignore valida¬ 
tion flags or errors by module 
or by function, which allows 
team members to check only 
the files that they’ve modified, 
or ignore a known bug in ap¬ 
plication framework code. 

Bounds Checker Profes¬ 
sional’s ability to let project 
managers establish libraries of 
acceptable errors lets a manag¬ 
er give each programmer a readily definable mission: Make every 
module run cleanly through error checking. Nu-Mega’s error- 
detection software will run with all Visual C++ environments. 

Microsoft (Redmond, WA, (206) 882-8080) is also making 
run-time error detection a more integral part of its upcoming Vi¬ 
sual C++ 4.0 by including C debugging libraries. These libraries 
should help programmers identify problems that occur at the in¬ 
terface between the user and Microsoft-supplied code. 

Borland (Scotts Valley, CA, (408) 431-1000) is also releasing 
new error-checking programs. Although Bounds Checker Pro¬ 
fessional works with Borland and Symantec compilers, it is tight¬ 
ly bound only to Microsoft’s Visual C++ IDE. Borland’s new 
CodeGuard program brings a similar level of error-checking in¬ 
tegration to the Borland camp. 

CodeGuard hooks into the Borland C++ 4.5 IDE, detecting 
memory and resource errors and validating API parameters in a 
one-step process for programmers writing 16-bit Windows pro¬ 
grams. CodeGuard isn’t quite as expert as Bounds Checker Pro¬ 
fessional is at handling tricky API problems, but Borland officials 
say they will continue to add capabilities to their program. 

As tool vendors put run-time error detection into the hands of 
every programmer, developers and end users alike will benefit. 
Developers will become more efficient and effective, while users 
will get better, more reliable programs. —-Steve Apiki 
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There s only one thing 


about our computer 


that s not in keeping 


with industry standards 


The performance 


i 


i 


Indy Modeler. The affordable CAD/CAM/CAE solution, 

There s one computer in the market that runs all major CAD/CAM/CAE software, 
upports network standards like TCP/IP. Netware'and NFS" comes standard with 
of {Windows" and innovative workgroup collaboration software, and gives you 
icredibly powerful 3D modeling performance. 

Indy Modeler/ 

So it $ hardly surprising that it won the AIM Benchmark award for best price/ 
performance in its class. 

Indy Modeler runs al! major software including Pro/ENGINEER" Pro /JR/ AutoCAD” 1 ' ft 13, SDRC- 
DEAS Master Modeler Matra Data vision-Prelude and MicroStarion Modeler/ 

For more information, in Germany call 89 46 10 80. in France call 134 888 000. in the UK call 
toll free) 0800 440 440, From outside these countries, please call 22 99 99 260. or visit us at our 
\forld Wide Web site. http://www.sgi.com/Works. 

h $ J99G 5ilk«1 Graphics. Inc All riehls rtwrrcd. Silieoh Graphics is a registered trademark, and Indy. Indy M^lef and 5*e wlW'v possible, art 
trademarks, of Silicon Graphics, Inc. Netware na trademark: of Novell NF$. rs a trademark pi Sun MKrasysicms. 5nf (Windows rs a trademark of 
fnsi^ma Pm/ ENGINEER and FWJR an: (rademarln of Panimplnc Technology Corporation. AutoCAD is a registered trademark p! JWiodlttfc, IflC I-GtA'i 
^ Mauei Modeler IS a iradwiwfc SDRC- MlCtOSPatlsn Modeler |s a lradrtniirk.tif Bentley Surnni Int -Screen image Courtly of Intergraph Carp. 
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NEWS & VIEWS 


WINDOWS 95 PLUQ AND PLAY 


We Plugged, but They Didn’t All Play 


W indows 95 brings to¬ 
gether a variety of 
components to make installing 
new peripherals in a PC as easy 
as upgrading a Mac. But tests 
of several new Plug and Play 
(PnP) devices show that unless 
you have all the required pieces 
in your PC, you can expect to 
do a lot of work before you get 
to play. 

Various pieces of the PnP 
puzzle were available prior to 
the release of Windows 95 (see 
“Transforming the 
PC: Plug and Play” in 
the September 1994 


version BackUPS Pro 650 UPS 
from APC (West Kingston, RI, 
(401) 789-5735), highlighted 
the benefits of PnP when it 
works, as well as the frustra¬ 
tions that you can expect when 
it doesn’t. When PnP worked, 
configuring the BackUPS Pro 
was a breeze. We plugged in 
the AC cord, connected the se¬ 
rial cable to our PC, turned on 
the UPS, and rebooted the PC. 
Windows 95 detected the pres¬ 
ence of the new UPS and pre- 
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When we installed a Future Domain SCSI 
controller, the PC recognized the device 
automatically. Even better, the PC 
performed property after we removed 
the SCSI controller. 

BYTE). But the piece that pulls 
it all together is a PnP OS. 
Thanks to the arrival of Win¬ 
dows 95, the promise of PnP 
on the PC has at last become a 
real ity—someti mes. 

BYTE tested several new 
PnP devices, legacy SCSI and 
network adapters, and a new 
uninterruptible power supply 
(UPS). To evaluate how the 
new devices will fare in the 
typical office containing older 
PCs, we tested them on lega¬ 
cy computers that don’t have 
a PnP BIOS. Our tests show 
that if you have a variety of 
legacy equipment, you may 
need to pray before you play. 

One peripheral that we test¬ 
ed, the American Power Con¬ 


When we installed APC’s UPS, Windows 
95 detected the new device and 
presented this dialog box, which 
prompted us to install software from a 
floppy disk. If we had loaded the 
Windows 95 installation CD into the 
PC's CD-ROM drive, this dialog box 
would not have appeared; instead, the 
APC software would have installed 
directly from the Windows 95 CD. 


sented a dialog box (see the 
screen above). 

If we had loaded the Win¬ 
dows 95 installation CD into 
the PC’s CD-ROM drive, the 
process would have been even 
smoother. The dialog box 
would not have appeared; in¬ 
stead, the APC software would 
have been installed directly 
from the Windows 95 CD. Re¬ 
gardless, once the APC soft¬ 
ware was installed, we didn’t 
have to tell the software which 
serial port to use, set the data 
transfer rate, or perform any of 
the other operations that add¬ 
ing UPSes has traditionally re¬ 
quired. 

This magic involves a hand¬ 
shake between Windows 95 
and the APC UPS. During 


boot-up, Windows 95 sends out 
a query on the serial port. The 
APC UPS responds with a 
message that includes the prod¬ 
uct’s name and serial number. 
If Windows 95 doesn’t recog¬ 
nize the device from its hard¬ 
ware list, it then begins the 
installation process described 
above. 

The APC UPS/Windows 95 
combination worked fine on an 
old no-name clone PC, but it 
didn’t work on a much-newer 
Zeos Pantera. Neither system 
had a PnP BIOS, but both 
should have been able to com¬ 
plete the auto-detection and au¬ 
tomatic software installation. 
Nothing we tried could get the 
Zeos /Windows 95/APC com¬ 
bination to work automatically. 
We finally resorted to a manu¬ 
al installation, using the Add 
Hardware applet in the Control 
Panel. 

Adding a UPS isn’t too dif¬ 
ficult a process, since it’s an 
external peripheral. Where PnP 
is really supposed to help is 
when you add an internal card, 
as well as after you’ve installed 
it; you can reconfigure PnP 
cards without having to reopen 
your computer. 

To test this capability, we 
first tried an EtherEZ lOBase- 
T network adapter from Stan¬ 
dard Microsystems Corp. 
(SMC, Hauppauge, NY, (800) 
762-4968). This time we in¬ 
stalled the Windows 95 CD be¬ 
fore putting in the card. When 
we rebooted, the PC detected 
the new adapter and installed 
the software from the CD with¬ 
out any additional intervention 
on our part. 

But unfortunately, the com¬ 
puter had previously been us¬ 
ing a non-PnP NE2000-com- 
patible adapter. Because this 
older adapter wasn’t a PnP de¬ 
vice, Windows 95 still loaded 
its driver, even though the card 
was no longer installed. The 


Windows 95 Device Manager 
indicated an error in using the 
NE2000-compatible device, 
but the Microsoft Networking 
log-in did not; it simply said 
that no domains were available. 

From the Device Manager, 
it was a relatively simple mat¬ 
ter to remove the NE2000 de¬ 
vice. Even so, after we plugged 
in the PnP network adapter, it 
took an awful lot of configur¬ 
ing and rebooting before we 
got it to work. 

Our only true success story 
was with the Future Domain 
(Irvine, CA, (714) 253-0400) 
PNP-1640 SCSI controller (see 
the screen at left). The PC ini¬ 
tially detected the new card 
much as it did the APC UPS 
and the SMC EtherEZ. But 
even better, whenever we re¬ 
moved the Future Domain card 
and then rebooted the PC, the 
device driver did not load, and 
no entry appeared in the De¬ 
vice Manager. 

Note that our mouse, which 
was not a PnP device, showed 
an error because it was not 
plugged into the serial port. If 
the mouse had been PnP com¬ 
patible, Windows 95 wouldn't 
have loaded the driver at all. 

PnP promises a better future 
for those who want to upgrade 
their PCs. But as our experi¬ 
ence illustrates, PnP works best 
when everything—the BIOS, 
the OS, all the attached devices, 
and your applications—are 
PnP compatible. This is wel¬ 
come news for vendors who 
want to sell new PnP products, 
but not such great news for sys¬ 
tem administrators. For those 
without a PnP BIOS, the com¬ 
bination of Windows 95 and 
PnP devices still brings bene¬ 
fits. But adding new devices is 
still not without some pain, and 
the experience is rarely as sim¬ 
ple as plugging something in 
and turning it on. 

—Rex Baldazo 
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great big problem. 


O 


ne network node. 


One dot matrix printer. 


Introducing the HP JetDirect EX Plus3 print server. 


a great 


little solution. 




Now you can connect up 
to three parallel printers 
to a single network node. 

Your office has all kinds of printers, 
and all kinds of printer configura¬ 
tions, all of which can change daily. 
And it’s your job to hook them all 


up to the network. With a limited 
number of nodes, that can be a big 
problem. 

Fortunately, there’s an easy way 
out-and in. The new IIP JetDirect 
EX Plus3 print server lets you 
connect up to three printers to the 


NOS Compatibility: Novell NetWare; Microsoft* 
Windows™ 95, Windows NT, Windows for Workgroups. 
LAN Manager; IBM LAN Server; UNIX*: HP-UX, 
SunOS, Solaris, IBM AIX, SCO UNIX. Ipd; 

Apple Ethertalk 

Management Support: HP JetAdmin print 
management software enables consistent 
installation and management of any HP 
JetDirect connected printer on the network; 


supports SNMP-based network management software 
• Flash memory for easy upgrades 
• Multiple protocols with automatic switching 
• Three high-performance IEEE 1284 ports 
• 3-year return to HP warranty 

• HP JetDirect EX and EX Plus3 print 
servers support all parallel printers 
• HP JetDirect cards support HP printers 
^ with I/O slots 



network, using only one LAN 
connection. Best of all, it works 
with any parallel printer, and 
supports virtually every network 
protocol and NOS out there. 

For fast faxed information, call 
1-800-964-1066.* You’ll discover 
that for every problem, there’s a 
solution. At least when it comes 
to network printing. 

HEWLETT® 
PACKARD 



Specifications for HP JetDirect EX Ptus3. Award logos apply to HP JetDirect EX. *ln Canada, call 1-800 387-3867, Dept 239. Microsoft is a U S. registered trademark and Windows is a U.S. trademark 
of Microsoft Corporation. UNIX is a registered trademark in the United States and other countries, licensed exclusively through X/Open Company Limited. 01995 Hewlett-Packard Company RND016 























EXPAND YOUR HORIZONS 
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NETWORK WITH ASIA It’s no secret that the Asia-Pacific market is about to 
reach critical mass. Multinational companies, large end-user organizations, 
PTTs, VARs, and distributors throughout the region are in a hurry to find new 
technology. They’ve already seen what enterprise networks and applications 
have done for their counterparts in the U.S. and Europe. And many don’t have 
a legacy infrastructure to protect. ▼ Now there's a simple, cost-effective way 
to get your product message to the industry's top networking talent in the 
more than 20 national markets that make up this hotbed of opportunity— Data 
Communications Asia-Pacific. WE’LL TAKE YOU THERE Since 1972, Data Com¬ 
munications magazine has been making a name for itself in the Asia-Pacific 
region, establishing its reputation as required reading among technical net¬ 
working professionals from Australia to New Zealand and Bangladesh to 
Thailand. ▼ Now we’ve expanded our coverage of this critical marketplace 
with Data Communications Asia-Pacific. Each month, this regularly scheduled 
editorial package emphasizes regional products and services and investigates 
national regulatory environments. TUNE INTO THE CHANNEL Doing business 
in Asia means reaching vendors and customers through distribution channels. 
And Data Communications Asia-Pacific can put you right in the pipeline. A full 
25 percent of our Asia-Pacific readers work at VARs, distributors, systems inte¬ 
grators, and outsourcers. TRAVEL FIRST CLASS Data Communications Asia- 
Pacific delivers all the award-winning editorial included in our regular issues. 
It’s written and published in English, the language that Asian networkers use 
to discuss technology and talk to their suppliers. And it’s headed up by To 
Chee Eng, our full-time Asia-Pacific editor working out of our new Singapore 
bureau. ▼ If you’re targeting Asia-Pacific, go with the magazine that corporate 
networkers across Asia and the Pacific Rim count on for the global perspective 
on today’s networking technology. For information about advertising rates in 
Data Communications Asia-Pacific, just contact your local sales representative. 
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APPLICATION TRENDS 


Help Gets Natural 


T o learn how to use the 
software they depend on, 
computer users have for years 
either dialed up technical-sup¬ 
port lines or asked friends and 
coworkers. Now they can ask 
their software instead, using 
plain English, 

A new capability, dubbed 
natural-language processing 
(NLP), allows a stumped user 
to type in a question such as 
“How do I get these numbers 
into a bar graph?” In response, 
the software directs the user to 
an appropriate help screen or 


a step-by-step tutoring routine. 

These NLP features are 
showing up in new versions of 
programs from Lotus, Micro¬ 
soft, Novell, and other software 
vendors. Microsoft’s (Red¬ 
mond, WA, (206) 882-8080) 
Office 95, for example, con¬ 
tains an Answer Wizard that 
lets you type in anything rang¬ 
ing from a few words to a com¬ 
plete statement or question in 
search of help. 

Lotus's WordPro for Win¬ 
dows has a similar feature 
called Ask the Expert, which 


prompts you to complete a 
“How Do I” question and then 
takes you to the appropriate 
help screen. 

Novell’s WordPerfect Divi¬ 
sion (Orem, UT, (801) 429- 
7000) says it plans to apply a 
host of NLP features to the next 
edition of Perfect Office, which 
is due to ship by the end of this 
year, A query in Perfect Office 
will yield not only help screens 


In Microsoft’s Word 
for Windows 95, 
when you ask a 
question such as 
“How do I so® what 
this document looks 
like before 
printing?/' you get a 
list of help topics that 
help answer your 
question, 

but also interactive “coaches,” 
templates, and “quick task” 
routines. 

The next step will be to let 
users ask their computers ques¬ 
tions by talking rather than by 
typing. Novell is already plan¬ 
ning a 1996 or 1997 version of 
Perfect Office that will take 
NLP to the next level: voice 
recognition of plain-English 
questions, —Chris O'Malley 
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OPTIONS INCREASE, PRICES DROP FOR MAC ADD 

■ONS 

Mac users will find a wide variety of options this fall when choosing graphics accelerators for their PCI Power Macs. The entry of such com' 
panies as ATI Technologies, Matrox, Number Nine Visual Technology, and others into the PCt-based Mac market means that Mac users can 
choose from a range of peripherals that cost less than com parable cards developed for the older NuBus. “There Is more competitiveness 
now in the PCI Mac market, " says Tony Bojorquez, product marketing manager for graphics cards at Radius. “Our PCI products are consis¬ 
tently [priced] lower across the board than comparable NuBus products," he adds. It also appears that some vendors selling PCt cards for 
both the Mac and PC markets will keep their prices the same. For example, Number Nine s Imagine 128 for Power Mac sells at the same 
price as its PC cousin. Other vendors, including Matrox and Miro, will price their Mac accelerators slightly higher, —DA 

COMPANY 

PRODUCT 

DESCRIPTION 

SUGGESTED RETAIL PRICE 

ATI Technologies 

Thornhill, Ontario, Canada 
(905) 082-2600 
fax; (905) 802-2620 

Xdaim GA 

24-bit color at up to 1152- by 870-pixel 
resolution (4-MB version) or 832 by 624 
resolution (2-MB version) 

$649 (4-MB) and $449 (2-MB) 

Diamond Mummed 1 a Systems 
San Jose, CA 
(408) 325-7000 
fax; (408) 325-7070 

Javelin Video 3240XL and 3400XL 

24-bit coior at up to 800 by 600 resolution 
and 24-bit color at up to 1152 by 870 
resolution, respectively; both offer QuickTime 
video scaling and dithering acceleration 

324OX L, $399; 340OXL, $569 

Matrox 

Dorvai, Quebec, Canada 
(514) 969-6320 
fax; (514) 969-6363 

MGA Millenium for the Mac 

Mac version of graphics and 

3-D accelerator 

$649 

miro Computer Products 

Palo Alto, CA 
(415) 655-0940 
fax: (415) 855-9004 

Five PCI cards for the Mac, 
including the miroChroma 1280PV 

24-bit color at up to 1280 by 1024 resolution; 
displays and captures VHS and Super-VHS 
video; 30-fps QuickTime movies at up to 

1200 by 1024 resolution 

Price for miroChroma 1280PV 
undetermined 

Number Nine 

Visual Technology 

Lexington, MA 
(617) 674-0009 
fax: (617) 674-2919 

Imagine 126 for the Power Mac 

126-bit graphics and video accelerator; 
up to 1600 by 1200 resolution with 

16.8 million colors (8-MB version); 
up to 1600 by 1200 resolution 
at 65,000 colors (4-MS version) 

$899 (4-MB) or $1599 (8-MB) 

YARC Systems 

Newbury Park, CA 
(800) 275-9272 
fax; (80S) 499-4048 

Screamer, Hydra, and RIP 

The Screamer accelerates QuickDraw 3-D 
applications; the dual-processor Hydra 
accelerates rendering; RIP converts the 
Canon coior copier into a networked printer 

$995. $1995 and up. and $14,995, 
respectively 

Radius 

Sunnyvale, CA 
(406) 541-6100 
fax: (408)541-6150 

Several products, ranging from the 
low-end PrecisionColor 8/1600 
to the high-end Thundered or 30/1600 

24-bit color at up to 832 by 624 resolution 
(PrecisionColor 6/1600); 24-bit color at up 
to 1600 by 1200 resolution, plus DSP- 
accelerated Photoshop and CMYK display 
(ThunderColor 30/1600) 

$599 for PrecisionColor 8/1600; 
$2499 for ThunderColor 30/1600 

Radius 

Thunder IV GX 1600 for NuBus 

Comparable to the ThunderColor 30/1600 

$3699 
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fenOffice 


PERSONAL 

manager . 


COIvIPEETE 

REFERENCE 


15.000 

CLIPART 


CorelFLOW 




Taking Your Savings To The Max! 

1 - 800 - 788-8080 


Multimedia utilities including 
Corel CD Audio and 
system diagnostic tools. 




Manage all your high-quality 
TrueType fonts with 
Corel FONT MASTER . 


Corel PLANNER"'is the 
lierfeet Personal Information 
Manager that allows you to 
track your appointments, 
contacts, activities arid more. 




Connect to the world with 
Corel Web Mosaic . an 
Internet browser, and CorelFAX 
fax communication software. 


Corel BOOKCASE" features 


Webs ter's II Dictionary 


Colu mbia Encyclopedia. 
Simpson's Quotations. 

and business, sports 
and general almanacs. 


Corel GALLERY "2* 
provides you with extensive 
libraries including 15.000 
clipart images, 200 photos 
and a powerful multimedia 
file manager. 


CorelFLOW 1 '2* is ideal for creating 
business graphics with over 2.000 
symbols. 91) Smart Symbol Libraries, 
a built-in spell checker and intelligent 
drawing features. 


Microsoft a a registered trademark or MicrcsoU 
Coloration, PerfectOffice is a trademark of Novell, Inc 
and SrrrarlSuite is n regist^ed trademark at Lotus 
Oevefopmenl Corporation Mitnssoli Corporation, Mo veil. 
Inc. and Lotus Development Corporation mate no 
endqrsflmervl of Corel or Corel CO Office Companion. 


custserv^carel. ca 

Call now for faxed liters Id re! 

1-513-728-0826 ext 3080 
Document #f 068 


h Clipail. tom anc photo lidrancs vary Iram the standalgne versions of CufeIFiDW 2 and Corel GALLERY 1 
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Employes: Q Employees: 33 


$1 mitlidn 


Employees: 2 


* " r 

November 1 985 
Ted springs for 
Thanksgiving 
dinner for entire 
Gateway 
workforce (Mike 
Hammond), 


August 1985 
"Hey, Mike ... 
call me crazy 
but I've had 
this craving alt 
day to start a 
computer 
company\" 

Ted Waitt 


We will always be happy; but 
we will never be satisfied. 


We are Gateway 2000. 


August 3, 691 8 
Dyslexic shipping clerk 
covers for Ted over lunch 
and becomes Gateway's 
first sales rep. 


1987 

Texas Instruments PC 
customers exchange 
Tl PCs for Gateway 
2000 IBM com¬ 
patibles. 


February 1987 
Ted and Mike get sick 
of looking at each 
other. Up go the first 
cubicle walls! 


September 5, 1985 
Congratulations, it's a computer 
company! Gateway 2000 is 
born at the Waitt Family Cattle 
Farm outside of Sioux City, Iowa. 


Ted's grandma, 
"Momo," takes a 
leap of faith and 
becomes Gateway's 
first principal 
investor securing a 
$10,000 loan. 


April 2, 1986 
The Livestock Exchange 
Building at the Sioux 
City Stockyards: 
Gateway's first home 
away from home. 


February 1988 
25 systems built 
and shipped in 
one day! All 10 
phones ringing 
off the hook from 
Gateway's first 
major ad in 
Computer 
Shopper, 
"Computers 
from Iowa?" 


September 1988 
Gateway sells 386-20 
PC for $2,995, receives 
Byte magazine's Award 
of Distinction. 

September 1 988 
Gateway herd finds 
greener pastures in 
Sergeant Bluff, Iowa 
(we moved there). 

1988 Wumw 
EGA color monitors 
standard on all systems. 


1986 

Gateway 2000 ships its 
first PC. 













It started as a dream, bom on an Iowa farm. Today, 



10 years later, the same company that once clocked 
in by a rooster crow is recognized 
as the nation’s PC industry leader 
The Gateway 2000® secret? Give 
PC buyers a quality product, the 
latest technology, and incompa¬ 
rable service — all at an unparal¬ 
leled value. Our hard-working 
employees know what it takes to 
get the job done right. And we’re 
ready to outdo ourselves in the 
next decade and beyond. 





















May 1995 
Gateway's P5-120 
is named the 
"fastest PC in the 
world," by 
PC/Computing. 


March 1995 
Premiere issue of 
GW2k: Gateway Magazine. 

May 1995 

Technical support completes 
12,046 calls in one day! All techs 
treated to sparkling cider in plastic 
champagne glasses. 

July 1995 

Gateway ranks first among 
Intel/Windows PC manufacturers 
in brand loyalty. 


Intel® 133MHz Pentium® Processor 

16MB EDO Performance-Enhanced Memory 

256K Pipelined Burst Cache 

1.62GB 9ms EIDE Mode 4 Hard Drive 

PCI Enhanced IDE Interface 

Matrox® MGA™ Millennium™ 

2MB WRAM Graphics Accelerator 
6X EIDE CD-ROM 
I 16-Bit Ensoniq* Wavctable & 

Altec'* Lansing Surround Sound 
Speakers w/ Subwoofer 
I TelePath® 28.8 Fax/Modem 
Communication Center 
I 3.5" Diskette Drive 
I 17” .26dp Vivitron™ Color Monitor 
I 9-Bay Tower Case 
I AnyKey® 4 Keyboard 
I MS Mouse 2.0 
I Microsoft® Windows® 95 
I 10 th Anniversary System 
Software Collection: MS Office 95, 
Professional Edition and Generations 
I Gateway Gold™ Premium Service 

$3999 


v 


1994 


1995 


November 1994 
New Gateway 
facility opens in 
Kansas City. 


December 1994 
The Liberty small 
notebook makes 
its debut. 


June 16, 1995 
Gateway is first to offer |gf 
Windows 95 as a free 
upgrade on all standard | 
configurations. 

July 28, 1995 
Gateway goes 
"down under" 
to Australia. 


in 


% 


Designed for 


Microsoft 


Windows 95 


— ! 


\Y\V v v 


August 1, 1995 
Gateway Gold 
Service and 
Support program 
unveiled. 




(( m GATEW\Y2000 


“ You've got a friend in the business. "* 

- 846-2058 


610 Gateway Drive • P.O. Box 2000 • N. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 • Fax 605-232-2023 • FaxBack 800-846-4526 | 
International FaxBack Access 605-232-1561 • Component Add-On Sales 800-846-2080 • Sales Hours: 7am- 10pm Weekdays, 9am-4pm Saturdays (CDT) 

© 1995 Gateway 2000, Inc. Gateway 2000, black-and-white spot design. “XT logo, “You’ve got a friend in the business" slogan and HandBook are registered trademarks, and Gateway Gold. ColorBook and Liberty are 
trademarks of Gateway 2000, Inc. The Intel Inside Logo, Intel and Pentium arc registered trademarks of Intel Corporation. AH other brands and product names arc trademarks or registered trademarks of their respective 
companies. Monitors' diagonal measurements indicate the size of the cathode-ray tube. A0 prices and configurations are subject to change without notice or obligation. Prices do not include shipping or applicable sales tax. I 







































1990 

The population of 
North Sioux City 
reaches a whopping 
2,019. 


May 1990 
Microsoft Windows 


is now 


standard 
on all 
Gateway systems. 


October 1990 
Gateway's first 486 
system hits the market 
value-priced at 
$5,295. 


April 1991 
Technical support 
completes a 
record number 
of 2,800 calls in 
one day! 


You've got a friend in the business. 


March 1992 
Technical support 
holding queue is empty 
for the first time in 
company history. 


May 1992 
Going mobile 
with our first portable 
computers, including 
the HandBook, the 
industry's first 
subnotebook. 


October 1993 
Holy leprechauns! 
Gateway Europe se 
up shop in Dublin, 
Ireland. 

September 1993^ 
Gateway introduces 
first VESA system. 


October 1993 
Gateway offers our 
first Pentium system 
the P5-60, for $359 
and sweeps Com¬ 
puter Shopper's Bes 
Buy awards for thin 
consecutive year. 


We share the vision of being our customers' only logical choice. 


1989 
It doesn't get any 
better than this — 
standard VGA 
monitors! 


June 1989 
Gateway goes online 
with GW2k BBS. 


December 1989 
McGraw-Hill pur¬ 
chases 386-20s and 
achieves immortality 
as Gateway's first 
major Fortune 500 
customer. 


1991 

Gateway becomes first 
company to win all four 
Computer Shopper Best 
Buy desktop awards. 


February 1991 
Gateway is first to 
introduce non¬ 
interlaced monitors 
on all systems. 




April 1991 
, Gateway introduces 
cow-spotted boxes. 


February 1992 
Customers rejoice! 
Gateway begins 
offering choice of 
application 
software with new 


systems at no 
extra charge. 


1992 

Barely seven years 
old and already 
Microsoft PC 
Manufacturer of 
the Year. 


1993 

Gateway offers first 
Family PC multimed 
system for $1995. 


August 1993 
The ColorBook and 
HandBook 486 ente 
Gateway's stellar 
product lineup, 

May 1994 
Gateway announce: 
three-year warranty 
all desktop PCs and 
monitors. 


July 1, 1994 
Gateway opens a 
showroom in Paris, 
France. 













NEWS & VIEWS 


INTERNET BROADCASTING 

Radio Comes 
to Cyberspace 



T he golden days of radio 
are behind us, but a new 
era in audio broadcasting on 
the Internet is just beginning. 

At least two companies have 
developed software for the In¬ 
ternet that lets you listen to au¬ 
dio, such as a news broadcast 
or a promotional sound clip, 
without first having to down¬ 
load the audio file to your hard 
drive. Developers are using 
these audio compression/de¬ 
livery solutions to develop 
World Wide Web pages that 
you can see and hear. By the 
end of this year, more than 100 
radio stations could be using 
these solutions to broadcast 
over the Internet. 

Sending sound over die In¬ 
ternet is certainly nothing new. 
However, Unix 
AU, Mac AJFF, 
and Windows 
WAV sound 
files, which typ¬ 
ically measure 
1 MB or larger, 
are voracious 
consumers of 
network band¬ 
width. Popular 
early Internet 
talk-radio ex¬ 
periments, such 
as Carl Mala- 

mud's half-hour “Geek of the 
Week” broadcast typically re¬ 
quired 15 MR. It was possible 
to listen to "Geek of the Week” 
in real time, but only if you had 
a 64-Kbps or faster connection. 

Two new audio compres¬ 
sion/delivery systems, Real- 
Audio from Progressive Net¬ 
works (Seattle, WA) and 
Stream Works from Xing Tech¬ 
nology (Arroyo Grande, CA), 
allow users with slower Inter¬ 
net connections to enjoy audio 
broadcasting. RealAudio and 


On-demand broadcasting 
(e.g., for following local 
sports teams or political is¬ 
sues from anywhere in the 
world) 

Corporate information sys¬ 
tems 

Web kiosks 

Long-distance training and 

education 

Audio libraries 


SfreamWorks both enable Web 
users to listen to audio without 
having to download a sound 
file first. 

The quality of sound 
that StreamWorks and 
RealAudio provide will 
vary depending on your 
network connection, 
but you can typically 
expect AM-radio qual¬ 
ity. RealAudio is de¬ 
signed to give you 16- 
bit, 8-kHz sound. At 
worst, you will think 
you're listening to an 
across-the-border AM radio 
station. At best, it sounds like a 
nearby AM station. 

The quality of a Stream- 
Works broadcast can improve 
with higher bandwidth. Xing 
Technology 
says that users 
with 9600-bps 
to 14.4-Kbps 
connections 
can expect AM- 


INTERNET AUDIO 
APPLICATIONS 


quality radio, 
but at 128 Kbps 
the quality of 
the broadcast 
can scale all the 
way up to CD- 
quality stereo 
sound. Stream- 
Works is based 
on MPEG, so it can also com¬ 
press video and allow Web us¬ 
ers with ISDN connections to 
view full-motion video. 

One application for Internet 
audio is to enable radio stations 
to reach a w ider geographic au¬ 
dience. Bui Lhere are a lot of 
other applications for Interact 
audio besides radio broadcast¬ 
ing (see the box Internet Au¬ 
dio Applications” above), in¬ 
cluding some that haven't been 
thought of yet, 

—Steven 1. Vaughan-Nichols 


A New Age for OS/2 Programmers 

A new version of IBM’s Visual Age C++ development environment for 
OS/2 combines visual development tools with a compiler that generates 
executable programs comparable to those generated by Watcom’s 
C/C++, Visual Age C++ ($440 and up; for more information, call (8001 
426-3333 and ask for “star 725” or contact http://www.torolab.ibm 
.com on the Internet], for use with OS/2 2.11 and OS/2 Warp version 

3 or higher, is descended 
from a similarly named 
Smalltalk development sys¬ 
tem, In fact, most of the en¬ 
vironment’s Visual Builder 
component executes in 
Smalltalk, although you 
would never know It. 

Visual Age’s integrated de¬ 
velopment environment (IDE) 
consists of a number of in¬ 
teroperating tools. Although 
you could use Visual Age simply 
as a C/C++ development sys- 



Vteual Age's environment workftame 
allows a make operation m progress. 


tem, it places heavy emphasis on the paradigm of constructing an ap¬ 
plication by wiling together software "parts." This parts concept is 
fully realized in the Visual Builder, a classic visual development system 
in which you assemble programs by dragging icons (parts) out of a 
toolbar, dropping them into your application’s window, and then defin¬ 
ing execution behavior by linking the parts together. 

I used the environment to build a window that manages a phone-list data¬ 
base consisting of a data-entry field, an Add button, and a listbox. 
When I typed a new name into the entry field and pressed the Add but* 
ton, the entry field’s contents were appended to the list in the listbox. 
Within Visual Builder, I assembled this application by first dragging 
and dropping the entry field, button, and listbox from a tool palette to 
the window. Next, I established a link between the button and the list- 
box by drawing a connection line between the two. The Builder then si¬ 
multaneously prompts and guides you through defining what action 
activates the connection (pressing the button]; what method in the 
Jistbox is "Bred” by that action (appending an entry}; and where the data 
associated with the method comes from (the entry field}. Through all of 
this, you don’t write one jot of C++ code; Visual Builder does it 
Along with the Visual Builder, Visual Age arrives with the usual host of 
development toots: browser, debugger, arid performance analyzer. IBM 
also provides Open Class, a set of C++ class libraries that represents 
IBM’s answer to Microsoft Foundation Classes (MFC). Visual Age can also 
directly generate System Object Model ISOM) objects. 

Tbe performance of executables generated by the Visual Age compiler 
appears to he on a par with that of my favorite compiler, Watcom 
C/C++, I moved the BYTEmark source code into a Visual Age project, 
compiled it, and got neck-and-neck results. Watcom scored indexes of 
,40 tor the integer test and .26 tor the floating-point test, while Visual 
Age turned in an index of .43 tor integer and .24 for floating-point, 
(Both were run in an OS/2 full screen within Warp 3.0 on a G&MHz 486.) 
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Reliability you can depend on 

In 1994, Sentinel improved its 
leading reliability to over 99.985% - 
far more reliable than any other 
software protection product. 


Manage network licenses 

NetSentiner is the only protection 
to undergo rigorous testing by and 




receive approval from Novell. 


A substantial investment in R&D 

In 1994 alone, Rainbow invested over 
$4,500,000 in R&D to make the world's 
leading software protection even better. 


Global service & supp ort 

Rainbow supports its customers 
with offices and distributors 
in more than 40 countries. 


m 


The industry's highest quality iso 9002 

Rainbow is the world's only software 
protection supplier with ISO 9002 

certified quality standards, certified 


Truly transparent protection 

Designed to go unnoticed by your 
customers, Sentinel does not 
interfere with hardware, peripherals 
or other software programs. 


Compatible with your software 

Our partnerships with Apple, 
Microsoft and IBM mean Sentinel 
protects software for any hardware 
or operating system. 


Total security & flexibility 

Sentinel keys are available with 
proprietary ASIC technology, multiple 
EEPROM cells or even a microcontroller - 
giving you the world's best software protection. 


Why this dongle protects more 
software than all others combined! 


Over 6,500,000 Sentinel" keys 
protect software worldwide. 

In fact, 55% of all protected 
software has a Sentinel key, 
from Rainbow Technologies. 

Today, software piracy is at an 
all-time high. If you're selling 
software without protection, 
you're losing sales and revenue. 

Start protecting your software 
investment. Stop software piracy 


with Sentinel, then watch your 
sales and profits increase. 

Discover the Sentinel difference 
Sentinel is easy to implement, 
transparent to your end-users, and 
backed by the world leader. When 
you need on-time delivery and 
global support, you need Sentinel. 

Only Sentinel gives you leading- 
edge technology, ISO certified 
quality and over 99- 985 % reliability. 


Protect your software investment 

Order a Sentinel Developer’s Kit now. 
Each kit comes complete with 
technical documentation, 
software drivers, utilities, 
and a Sentinel key. 

Call the Rainbow 
office or distributor 
nearest you today. 

SEIUIIIEL 

Software Protection 
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WORLD HEADQUARTERS: 50 Technology Drive, Irvine, CA 92718 ■ Tel: 714/450-7300 ■ Fax: 714/450-7450 
ASIA/LATIN AMERICA: 714/450-7300 ■ U.K.: (44) 1932 570066 ■ FRANCE: (33) 1 41 43 2900 ■ GERMANY: (49) 89 32 17 98 0 

VISIT THE RAINBOW TECHNOLOGIES HOME PAGE AT: http://www.RNBO.COM 


ARGENTINA: Agn-Aid, S.A. 54 1 8030536 
AUSTRALIA: LOADPLAN 61 3 690 0455 
BELGIUM/LUXEM8URG: E2S 32 92 21 11 17 
BRAZIL: MIPS Ststemas Ltda. 55 11 574 8686 
BULGARIA: KSIMETRO 35 9279 1478 
CHILE: ChileSoft Ltda 56 2 2327617 
CHINA (Eastern): Shanghai Pudong Software 
Park Development Company 86 21 4371500 


CHINA (Northern): CS&S 86 10 8316524 
COLOMBIA: Construdata 57 1 610 7500 
CZECH REPUBLIC ASKON mt'l 42 2 3103 652 
GREECE: 8yte Computer S.A 301 924 17 28 
HONG KONG: Cormuws & Pwpneols 852 2515 0018 
HUNGARY: Polyware Kft 36 76 481 236 
INDONESIA PT Promptrade UfoScan 62 21 375 166 
IRAN: GAM Electronics 98 21 22 22374 


ITALY: BFIIBEXSA SPA 39 23 31 00535 
ITALY: Siosistemi 39 30 24 21074 
JAPAN: Giken Shoji Co., Ltd 81 52 972 6544 
JORDAN: COG Engineering 96 26 863 861 
KOREA Genesis Technologies 82 2 578 3528 
LEBANON: National Grouo Consultants 961 1494317 
MALAYSIA: teem Sys Desgn M Sdn BtxJ 60 3 2411188 
MEXK0:Impe*Comp. SA de C V 52 66210291 


MIDDLE EAST Hoche Inti 44 81 459 8822 
MOROCCO: Futur & Soft 212 2 40 03 97 
NETHERLANDS: IntroCom 31 74 430 105 
PHIUPPfNES Mannasofl lech. Corp 63 2 813 4162 
POLAND: HITEX Sp 2 0 0 48 22 41 97 51 
PORTUGAL: COMELTA 351 1 941 65 07 
SCANDINAVIA: Perico A/S 47 2249 1500 
SINGAPORE: Systems Design PTE LTD 65 747 2266 


SPAIN: MECCO 34 3 422 7700 
SWITZERLAND: 18V AG 41 1741 2140 
SWITZERLAND: Safe Compaid SA 41 2421 5386 
TAIWAN: Evershme Tech 886 2 8208925 
THAILAND: BCS Inti 66 2 319 4451 
TUNISIA: ASCI 216 1 781 751 
TURKEY: BIMEKS. Ltd. 90 216 348 3508 
VENEZUELA: HRT-M Osers 58 2 261 4282 


©1995 Rainbow Technologies, Inc. Sentinel, SentinelSuperPro and NetSentinel are trademarks of Rainbow Technologies. All other product names are trademarks of their respective owners. 
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NEWS & VIEWS 


FUTURE DISPLAY TECHNOLOGIES 

3-D Images That Float in Air 



A newly developed system, called 
the High Definition Volumetric 
Display (HDVD), can project images from 
a PC so that they appear to be solid ob¬ 
jects suspended in the air. This technol¬ 
ogy, from Dimensional Media Associates 
(New York, NY, (212) 620-4100; 
fax (212) 620-7771), can accept 
2-D images from a variety of light 
sources, such as PC displays, and 
project them. The resulting 3-D 
aerial images can be up to 20 feet 
in width, and you can view the 
images under a va¬ 
riety of lighting con¬ 
ditions. 

Projecting a conventional 
PC screen through an HDVD system re¬ 
sults in a floating plane that displays real¬ 
time stationary and full-motion images. 
By generating and displaying image ob¬ 
jects in a special format, a PC has the abil¬ 
ity to act as a source of true 3-D images 
that can be viewed at different angles. 
“What we have is technology that's un¬ 
encumbered by 3-D glasses or 
virtual-reality headsets,” says 
Susan Kasen Summer, DMA’s 
chairwoman. “It gives con¬ 
sumers a new way of viewing 
the software that they already 
have on their PCs.” 

HDVD systems might one 
day enable businesspeople to 
give 3-D presentations. There 
are also numerous possible 
applications in such areas as 
education, museum and trade- 
show kiosks, entertainment, the 
military, and the medical field, 
which has already begun in¬ 
vestigating its use in surgical 
rehearsal. 

“HDVD is going to play an 
interesting role in the evolution 
of advanced display technol¬ 
ogy,” says Jeff Marshall, se¬ 
nior managing director at Bear 
Stearns (New York, NY), a 
brokerage firm that specializes 
in high technology. “We are 
encouraged that they have been 
able to develop the technol¬ 
ogy this far—and even more 
encouraged by the possibilities 



One use of HDVD could be to 
work in conjunction with a traditional 2-D 
PC display, such as in a kiosk. The 2-D PC display 
could show data on the computer's monitor while you 
view a 3-D display that hovers in front of the PC. 

of future applications.” 

For now, no directly competing tech¬ 
nologies appear to exist. Although other 
3-D systems are in development, including 
goggle-based virtual-reality viewing sys- 


INTERNET E-MAIL 


terns and Sanyo’s image-splitting 
technology, they aren’t projection 
systems. “It’s still an image inside 
a box; it’s not in free space,” says 
Summer of HDVD’s competition. 

Today, HDVD technology is ex¬ 
pensive (base prices begin at about 
$12,000) and, as a result, currently 
out of the reach of consumer 
products. DMA holds the ex¬ 
clusive patent on the technol¬ 
ogy and is now working with 
established hardware vendors 
to make the technology avail¬ 
able to consumers at a lower price (see the 
conceptual illustration at left). “We have 
signed some multinational contracts, which 
will be announced,” says Summer, “and I 
think that by the beginning of the year, 
you’ll see it [HDVD] in some consumer 
products.” Adds Marshall: “Within the 
next two to three years, 1 expect to see the 
new wave of display technology and ap¬ 
plications in wide use.” 

—Wayne Kawamoto 


Coming: (Almost) Free Internet E-Mail 

W hen someone offers you something for nothing, there’s usually a catch. In the case of free Inter¬ 
net E-mail, the catch is the same one that comes with free TV: advertising. 

Two companies. Freemark Communications (Cambridge, xMA) and Juno Internet Services (New York, 
NY), are launching free, completely advertiser supported E-mail programs this fall. Both programs run on 
Windows, and both companies plan to offer Mac versions in 1996. Both products use proprietary interfaces 
and Internet connections. Thus, you won’t be able to use their connections with another E-mail program, 
such as QualComm’s Eudora, or another Internet application, such as Netscape. 

The target audience of these products is people with little or 
no on-line experience. The idea behind each program is that while 
interest in the Internet and the World Wide Web is high. E-mail is 
currently die most popular application on the Internet and is grow¬ 
ing in importance (see the chart). These free services are tailored 
for those w ho w ant just E-mail. The “price” you must pay is read¬ 
ing the ads that are attached to your incoming E-mail. Users may 
object to having to read these ads, but Prodigy has already shown 
that it’s possible to combine advertising with an on-line service. 

Both Juno and Freemark support basic E-mail only; neither 
supports Multipurpose Internet Mail Extensions (MIME) for binary 
attachments. Freemark w ill provide a toll-free phone number for 
nationwide network connectivity in the U.S. At press time, Juno said 
it may offer toll-free phone numbers, X.25 WANs, and local phone 
numbers. Juno can be reached at http://www r .juno.com, and Free¬ 
mark at http://www.freemark.com/. Considering the minimal cost 
of using a conventional on-line service ($100 to $200 annually) for 
E-mail, however, only the most cost-conscious users are likely to 
find either service of much interest. —S. J. V.-N. 


E-Mail Adoption Will 
Outpace Videoconferencing 



Video- 
conferencing 


A survey of 1600 U.S. businesses done 
by the U.S. Chamber of Commerce 
indicates that 81 percent plan to use 
E-mail by 1999, but only 57 percent 
will use videoconferencing. 
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Success story "gtz GmbH" 



"In the IT sector, too, reducing costs and improving responsiveness have 
become the central task. In PRISMA we have succeeded in developing an IT 
model on a client-server basis which provides the appropriate response to 
this challenge." 

H. Henke, Manager of Information Processing, gtz GmbH. 


M ore efficient, faster, 
and more flexible - the 
superiority of client-server 
architectures is being 
confirmed in a great many 
branches of industry. 
Customers of Siemens 
Nixdorf explain how they 
have profited from client- 
server computing. Success 
stories with open server sy¬ 
stems from the worlds of 
UNIX and BS20Q0/OSD: 
gtz GmbH, Rodenstock, 
the Swiss Federal Tax 
Authority in Bern, British 
Shoe.TCD and START 
Informatik. 


The Deutsche Gesellschaft fOrtechnische 
Zusammenarbeit (gtz) GmbH plans and im¬ 
plements development aid projects all over 
the world on behalf of the Federal German 
Government. It is a private-law company 
with its head office in Eschborn, near Frank¬ 
furt, and 60 offices around the world. It is 
currently running some 1200 projects in 
more than 120 countries. The projects range 
from well-drilling and the exploitation of 
alternative energy sources (photovoltaics, 
biogas etc.) right through to complex EDP 
projects, such as supporting the first free 
elections in Nicaragua and IT organization 
at the Chinese Patent Office. 


PRISMA - a new IT structure boosts 
efficiency 

The fact that gtz is active throughout the 
world means that its IT tools have to be par¬ 
ticularly efficient, matching the decentralized 
corporate structure. In order to rationalize 
working procedures, improve the information 
base and facilitate communication, the users 
and computer scientists at gtz got together 
to develop their own IT project, which became 
known as PRISMA (PRoject, Information, 
Support and MAnagement system). PRISMA 
uses OfficeWorld as its base; the "Office 
Communication" module developed for 
PRISMA provides employees with an elec- 
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tronic desktop (ComfoDesk) with electronic 
mail (X.400, X.500, fax and Internet) and a 
filing service, as well as access to the central 
BS2000 server. The PRISMA model also com¬ 
prises a project processing system on the 
basis of the "Workparty" workflow component 
and the R/3-LIVE*) development environment, 
together with a differentiated information 
system consisting of AIS and EIS (user-spe¬ 
cific and decision-maker-specific information 
systems respectively). 

In addition to its central BS2000/OSD ser¬ 
ver, gtz uses SNI RM600 UNIX*) systems as 
decentralized production and backup servers 
for PRISMA in conjunction with powerful 
PCs from the PCD-5E series running under 
Netware 4.1. 


*) R/3 and R/3 are licensed products of SAP. 


*) R/3 UVE® is a registered trademark of 
Siemens Nixdorf 


*) UNIX® is a registered trademark in the United 
States and other countries, licensed exclusively 
through X/OPEN Company Ltd. 


Rationalization for the benefit of the user 

After completion of a pilot phase with 150 
people taking part, there are now 1000 users 
connected to PRISMA. The modules that have 
been put in place so far have been accepted 
across the board as having genuinely reduced 
the workload.'Tn particular it is the user-friendly 
graphical interface, ComfoDesk. which helps 
the new system to gain acceptance quickly", 
explains Information Processing Manager 
Henke. "The central BS2000 server continues 
to provide excellent reliability and perfor¬ 
mance, and this, together with the recently 
introduced version of R/3 from SNI (R/3- 
LIVE) on RM600 systems, which fits in neatly 
with existing R/2 and R/3*) applications, has 
shown our choice of Siemens Nixdorf as our 
full supplier and development partner to 
have been the correct one." 


Well construction in Haiti 
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Success story "British Shoe" 



"I asked the question: who is running enterprise systems in this portable, 
scalable environment? It did not take long before all the signs were pointing 
one way: at PYRAMID. PYRAMID have made enterprise computing their 
business." 

John Wheeler, Information Systems Director, British Shoe 


It was in the face of increasing customer 
pressure that British Shoe decided to change 
the face of shoe retailing in the UK. The 
company sells 50 million pairs of shoes 
through 1700 outlets across the country via 
familiar brand names, and yet the business 
was not generating the returns it should 
have been. 

The existing IT structure was based on an 
IBM mainframe with a number of PCs which 
resulted in islands of information. There 
was no way of achieving an overall vision of 
the company with this system, so the IS 
team defined four basic rules for the new 
systems architecture: 

- one terminal giving consistent access to 
all systems and information 

- relational data storage 

- one single logical database 

- integrated functions 


Based on these rules, British Shoe came up 
with their technical vision - they wanted 
client server sytems, scalability and portability. 
The decision was quickly taken to base all 
new systems on Oracle, and selecting the 
hardware platform was another key area. 
Pyramid's proven market experience was a 
critical factor for British Shoe, who required 
an understanding of business issues which 
necessitate systems which run 24 hours a 
day, seven days a week with security, relia¬ 
bility and robustness. 

British Shoe purchased two Nile servers on 
which to run a purchase order and supply 
chain management system. The ambition is 
total automation - information on stock is 
transmitted to the store inventory system 
which, at the end of each day, calculates 
what it needs to get back to stock levels. 
The stores are polled 11,500 times a day to 
access sales, stock and distribution needs. 
The need for resilience and reliability in this 
system is therefore very clear. 


The company is now handling the design 
and styling of shoes based on fashion 
trends, and uses direct sourcing to move the 



product from being an idea through being a 
sample to a production item and place it in 
the best factories around the world for that 
type of merchandise. 

The first results of the implementation can 
already be seen, with the launch of Shoe 
Express as a new concept in UK shoe re¬ 
tailing. In addition, the company has estab¬ 
lished its first direct sourcing operation, 
British Shoe International, based in Taipei, 
Taiwan - the next major task is to provide 
online access to the new systems from 
Taipei. British shoe is beginning to realize 
its new IS vision - one that maps straight 
on to the business vision. 


PYRAMID® 

TECHNOLOGY 


A Siemens Nixdorf Company 
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"More than 12,900 travel agencies are hooked up to our booking system in 
Europe. For this, we need a computer network that can handle thousands of 
reservations at a time. But most important, we need one we can rely on 100 
per cent." 

Wassilios Dedes, Managing Director of START Informatik. 


Success Story "START Informatik" 


START is Europe's largest travel sales system 
and is synonymous with one of the greatest 
challenges faced by BS2000. More than 
26,000 PCs and terminals in over 12,900 
travel agencies operate together in the 
START network. Flights, package tours, 
hotels, rental cars, trains, ocean travel, bus 
tours, insurance and admission tickets - all 
can be booked using START, and all bookings 
flow together into the START computer 
center in Frankfurt. "That's why I need a 
mainframe system that can handle extremely 
data-intensive applications quickly and with 
100% reliability," says Wassilios Dedes, 
Managing Director of START Informatik. 


Thousands of bookings simultaneously 
at peak times 

All START customers can access the BS2000 
system, either from a PC in the travel office 
or from self-service terminals. According to 
Wassilios Dedes, there are several thousand 
bookings coming through the system at 
peak times for the BS2000 to process simul¬ 
taneously. And, thanks to the most advanced 
technology, it does so at incredible speed. 
This makes START the largest OLTP (Online 
Transaction Processing) application for 
BS2000 systems in Germany. 



Even with 4.3 million bookings each 
year, the BS2000 is never booked out. 

The figures bear out the performance: by 
1993,78 million bookings had been made 
and about 116 admission tickets had been 
issued. And yet the BS2000 computers still 
have room to spare. Wassilios Dedes points 
out that this spare capacity is needed to 
cope with the new START users being ad¬ 
ded each year. 

The START network grows bigger every 
day 

Every year, new countries join the START 
network. Since last year, Greece, Hungary 
and Poland have been making bookings via 
START. Branches in Turkey and Russia were 
added recently. About 3330 new connections 
were put in place last year alone. BS2000 
technology plays an important part in all of 
these. 
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Success story 
"TCD Insurance Institute" 



"The association between TCD and Siemens Nixdorf is far more than the 
normal relationship between a customer and his supplier. From the start, we 
found we could rely completely on the SNI team's commitment. This resulted 
in a feeling of trust and a genuine partnership between the two companies." 

Marc Boey, TCD Director, Accountancy and Data Processing 


The insurance broker Thibaut, Colson and 
De Nef, founded in 1933, Is one of the oldest 
and most reputable companies in the 
insurance business in Belgium. Since its 
cooperation agreement with the banking 
house Generate de Banque in 1986 and the 
resultant expansion of its range of services, 
TCD's annual turnover has increased from 
BEF 85 million to more than BEF 650 million. 

Client-server systems for better 
customer service 

In 1994 TCD decided to introduce a uniform 
software platform on RM series client-server 
systems from Siemens Nixdorf so as to have 
an IT structure which would do justice to 
the increasing expansion of the company's 
activities. The object of this migration was 
company-wide distributed information 
access - PCs and terminals with direct 
access to the R/3 application in a client-server 
architecture - to give traders and represen¬ 
tatives the means to react very quickly to 


customer requests. A second objective was 
to optimize accountancy processes and 
transform the accountants department from 
a passive accounting office into an active 
information tool to aid decision-making. 

Better safe than sorry: R/3 LIVE on RM 
systems from SNI 

After evaluating a number of proposals, the 
company decided on R/3 LIVE, the standard 
Siemens Nixdorf implementation of SAP 
R/3. “We were immediately convinced by 
R/3," says Marc Boey, director of accoun¬ 
tancy and data processing at TCD. "Its 
structure matched our requirements in every 
respect: it was user-friendly, flexible and 
open. But what impressed us most was the 
total package concept from Siemens Nixdorf. 
In next to no time, we received an extremely 
competitive offer for the complete package 
consisting of hardware (a UNIX platform 
based on the RM 400 series), software, 
analysis, installation and training. And all 


at a fixed price with a guaranteed delivery 
date." 

The timing aspect was one of TCD's main 
worries. Marc Boey reports, "The initial 
contact with Siemens Nixdorf was at the 
beginning of July 1994. The new system 
was scheduled to go on-line in January 
1995." 

Siemens Nixdorf accepted the challenge 
and came through with flying colours. The 
SNI experts planned and implemented the 
whole project within five months to TCD’s 
complete satisfaction. Marc Boey: "Our ac¬ 
countancy with R/3 LIVE is the driving force 
for our future development, a strategic tool 
with which to consolidate and expand our 
market position." 
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Success story "Rodenstock subsidiary 
RODIS Informationssysteme GmbH" 



"Our entry into the world of UNIX/Windows NT while at the same time being 
faced with rising performance demands in the mainframe sector calls for a 
flexible IT concept that can be adapted dynamically to changing resource 
requirements. Siemens Nixdorf developed a custom solution for us, tailored to 
suit not only our technological needs but our financial circumstances as well." 
Siegfried Merk, Managing Director of RODIS Informationssysteme GmbH 


Since April 1994, the former Information 
Technology Division of Optische Werke 
G. Rodenstock has been an independent 
service company. The newly founded RODIS 
Informationssysteme GmbH now not only 
serves the Rodenstock Group, it is also an 
expert EDP partner for other companies. It 
concentrates on the SAP sector with out¬ 
sourcing services and consultation for R/2 
and R/3, but also provides system services 
in the desktop and communication fields. 

A new IT concept for Rodenstock... 

The core business for RODIS, though, is still 
IT management for the Rodenstock Group. 
The reorganization of the IT scene within 
the Group, begun in 1994, is therefore the 
most important of its current assignments. 

In response to the new decentralized orga¬ 
nizational structure of the Rodenstock Group, 
by mid-1997 a large proportion of all corporate 
processes is to be transferred to UNIX/ 
Windows NT systems in the Siemens Nixdorf 



RM family. 

"We have decided to go for R/3 across the 
Group." explained RODIS Managing Director 
Siegfried Merk. The purpose of this switch 
is to allow customized, process-oriented 
adaptation of previously used R/2 applicati¬ 
ons to the individual requirements of the 


autonomous divisions. The first internal SAP 
R/3 applications have already been success¬ 
fully implemented. 

While further R/3 introductions continue, 
too, the changeover from R/2 to R/3 will 
take place step by step, in coexistence with 
the proven BS2000 mainframe system. This 
system, equipped with an SNI H100 F, will 
remain in service in the future. As more and 
more resources of the central computer 
system are released, they can be used for 
new outsourcing business with external 
customers. 

... with a new method of financing 

What set the ball rolling for RODIS to 
embark on this forward-looking strategy was 
the offer made by the Siemens financing 
company GVD Leasing GmbH to provide 
finance for the conversion to R/3 and the 
procurement of the BS2000 server as part of 
a demand-oriented multi-phase plan. This 
was a dynamic funding model in which the 
investment costs are linked to the capacity 
requirements arising at various stages - truly 
a financially attractive solution for RODIS 
from GVD Leasing. 
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Success story 

"Swiss Federal Tax Authority, Bern" 



"We can't afford to experiment, and that is why we work with BS2000/OSD. 

So far our experience has been the best possible. The system is totally reliable 
and extremely flexible. BS2000/OSD also plays an important part in client- 
server applications." 

Jean-Pierre Leuenberger, Head of Data Processing at the Swiss Federal Tax 
Authority, Bern. 


The average citizen has little patience with 
mistakes and omissions when faced with a 
tax demand. Least of all in Switzerland, 
where the legendary precision is expected 
in all things. The responsibility borne by 
the 53 staff at the IT division of the Swiss 
Federal Tax Authority is therefore very large 
indeed. 

The application to suit the situation 

To handle the various tax groups for the 
Federal Government, they use more than 600 
programs, most of them developed in-house, 
which all have to run without a hitch. Some 
200 of them are OLTP applications, the other 
400 are batch programs. "Batch may sound 
old-fashioned to a layman" says Mr. Leuen¬ 
berger, head of data processing, "but just 
look how many batch programs are still in 
use with the major DP users, and will remain 
so. In the discussion about client-server 
operations, what actually happens in prac¬ 
tice is often played down." 


The latest technology for the good of 
the citizen 

There are over 800 PC workpaces in the 
various administration buildings belonging 
to the tax authority; they are networked 
with TCP/IP and are served directly on the 
LAN from the BS2000/OSD computer center. 
"VM 2000 gives us two virtual BS2000/OSD 
machines for development and production in 



Bern, Zeitglocken-Uhrenspiel 


one HI 00 computer. Together with an H60 
they form the backbone of an IT solution 
with the very latest peripherals," explains 
Jean-Pierre Leuenberger, pointing with no 
little pride to the disk storage systems with 
a total of 40 Gigabytes of capacity and the 
four-drive high-speed magnetic tape cart¬ 
ridge systems. Speed and reliability are 
guaranteed by a robot cartridge changer for 
archival, which is installed in a separate 
room but is directly linked to the H100 via 
an ESCON channel. The two high-perfor¬ 
mance printers at the Federal Tax Authority 
produce 10 million pages of tax forms per 
year. 

A sound basis for the future 

The Swiss Federal Tax Authority has also 
played safe when it comes to networking. 
The SNI High-Speed Net Connect supports 
both OSI and TCP/IP protocols, and it pro¬ 
vides BS2000/OSD with options for connec¬ 
tion to the entire world of network technolo¬ 
gies (such as the Internet, FDDI and ATM). 
Jean-Pierre Leuenberger has more to say: 
"Our vision is to move away from the concept 
of the data computer to the technique of data 
handling, in other words transferring the 
computing power to decentralized depart¬ 
ment-based computers and optimum data 
storage in a central data server with a modern 
computer center setup. The openness of 
BS2000/OSD is the guarantee that a custom¬ 
ized client-server network can also be imple¬ 
mented with other system environments." 
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Cl ient-Server- Co 
openness across 


Whether mid-range 
or mainframe systems, 
hardware platforms from 
Siemens Nixdorf offer 
flexibility, scalable per¬ 
formance and long-term 
investment security for any 
client-server configuration. 


mputing with UNIX 
the board. 

Optimal PC link 

Perfect interoperation between PCs and the 
server is assured thanks to standard inter¬ 
faces. The user interface for the various 
services (such as mail, archival and data¬ 
base applications) is integrated in the familiar 
office software environment. 

Maximum availability 

SNI's server family is designed around a 
modular, graded security concept aimed at 
satisfying every individual need. Advanced 
RAID technologies, sophisticated recovery 
systems and our best-of-class openllTM 
transaction monitors guarantee round-the 
clock availability of all IT services. 


and BS2000/QSD 


Integration in the network 

Ethernet, Token Ring, FDDI, ATM, X.21 or 
X.25 - the ability of our servers to be 
integrated in a network knows no bounds. 
You are also free to choose whichever 
protocol you please - from open standards 
such as TCP/IP and OSI to mainframe links 
using SNA or NEA. Connections to other 
host systems are therefore no problem for 
SNI servers. 


The reply card which was attached here 
has unfortunately disappeared. 

For more informationen, contact: 


Siemens Nixdorf 
Informationssysteme GmbH 
Z 043 


Wiirzburger StraGe 121 
D-90766 Fiirth 

Fax 0049 911/9 78-33 21 


U24019-J-Z121-1-7600 100417/A0135 










































EWE 

EXTRA 



SuperOffice 3.0 

is a full-featured contact 
management program that 
also offers interoffice 
E-mail, group scheduling, 
and international 
customization. 

page 48IS 26 




ISDN: Hie Best Way to 
Connect Branch Offices 

page 4813 11 

A 

For embedded real-time 

applications. Force Computers has 
developed the KBC-60x boards 
based on the 603/604 PowerPC 
processors. 

page 48IS 21 


Tadpole's new SparcBook 

3GX comes with built-in ISON, a 110- 
MHz MicroSparc II processor and a 
L2-GB SCSI disk for 
performance-driven 
applications such as CAD 
modeling and simulation. 

page 4815 22 



ML Electro-Optics' 

new 16-port Ethernet switch. 
PlexSwitch 5018, 
helps maximize 
Ethernet bandwidth. 

page 4SIS 23 
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THE SMART ALTERNATIVE.. 



Snap into the future with the LEO DESIGNote 
which provides full flexibility and upgradeabili- 
ty in a modular package. The interchangeable 
LCD allows effortless upgrades from a mono 
STN display to either a color dual-scan STN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB of 
storage, and you can also replace the 3.5" 
FDD with additional modules.Intergrated 
with VESA local bus VGA Graphics, a 
built-in trackball, a built-in micro¬ 
phone and speaker for on-board 
audio, ports for PCMCIA type 
II or III, a choice from a full 
line of CPUs, and a host of 
other innovative features, 
the LEO DESIGNote is the most 
powerful and versatile notebook 
solution around. 


...LEO DESIGNote 


BADER Al MULLA ft MOTHERS CO.Wll (KUWAIT) 

TEL 965 244 5040 FAX965 243 7285 

AMERICAN TECHNOLOGIES. NC IPHUHNES) 
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TEI 44 256 463754 FAX44-256843174 
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TEL 27-44 3141023 FAX27-11-314-2299 

JETDATA AK. (SWEDEN) 
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IV. INDUSTRY VERMITTIUNG ft FMANZKRUNG SPOL S R. O. 

IEL424996 2629 FAX42-1996 2572 


WKAMOO MULTTSAKT1 SETIAPUTRA P T.(INDONESIAI 

TEL62-21*6256975 FAX62-21-6010184 

AL READ AL ARABIA COMPUTER COUP (JORDAN) 
(LEO MIDDLE EAST REPRESENTATIVE) 

TEL-962-6-683754 FAX962-6603754 

SEH COMPUTER'SYSTB4E-VERTROS GMBH (GERMANY) 


GOOD LUCK 14PORT EXPORT CoJId. (THAILAND) NATION-TECH SDNJHD (MALAYSIA) 

TEL:662-2132800 FAX662 2125810 TEl60-3-9063878 FAX60-39051357 


TEL 49 618495010 FAX49-6184950188 
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201 TUNG HWA NORTH ROAD. 

TAIPEI. TAIWAN 
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First International Computer, Inc. 
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News & Views 


UPDATE 


Cyfrifiadur Cymraeg 
Cyntaf y Byd 


Translation: The world's first 
Welsh computer 


JIM NAGEL 
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the twenty-first 
century,” the children 
typed, using the world’s 
first computer to operate en¬ 
tirely in the language of the bards. Not only 
are all the menus and system messages 
in Welsh, but the computer also sorts in 
the order of the Welsh alphabet rather 
than that of English. The keyboard eas¬ 
ily accents all seven vowels (including 
w and y), and the machine comes with 
a suite of applications including text 
and bit-map editors and vector drawing 
tools. 

The project was a joint effort by 
MEU Cymru (the Microelectronics in 
Education Unit for Wales; phone +44 
1443 84 1790) and Acorn Computers, 
which has been supplying 32-bit RISC 
machines to British schools since 1987. 

‘The aim was that when you switch it 
on, the whole thing communicates with 
you in Welsh,” explained Magi Buck of 
the MEU Cymru. “We felt it was psy¬ 
chologically important for children in 
Wales—where there’s been a strong ef¬ 
fort to keep the language alive—to feel 
up-to-date in the twentieth century.” 

The center is also working on a Mac- 
based multimedia program for teach¬ 
ing Welsh to adults. “It’s amazing how 
many Welsh-speakers live in the Unit¬ 
ed States and Canada,” she said. 



UnixWare 2.0 Moves to 
Intel PCs 

ICL, Siemens Nixdorf, and Olivetti will deploy 
Novell’s UnixWare 2.0 on their Intel-powered com¬ 
puters. This announcement boosts Novell’s Euro¬ 
pean effort to make UnixWare the standard Unix on 
Intel platforms. 

Siemens Nixdorf committed to port several mid¬ 
dleware applications of its own Unix derivative, 
Sinix, to UnixWare. In addition to its Intel com¬ 
puters, ICL said it would move UnixWare to its 
SPARC machines by the end of this year. And 
UnixWare will be running on Olivetti Intel servers 
in the same time period. 

Novell also announced a partnership with EUnet, 
one of Europe’s biggest Internet suppliers. The com¬ 
panies will offer products that provide Internet access 
to the users of Novell’s network products. Novell’s 
software will be bundled with a number of EUnet’s 
services to provide a one-stop solution for full Inter¬ 
net access. 

EUnet Traveler will be combined with Novell’s 
LAN Workplace 5. That bundle will provide remote 
Internet access to individuals on the road anywhere 
in Europe. Another product, the combination of 
Inter-EUnet and NetWare MPR 3.0, will let orga¬ 
nizations provide corporate Internet access to their 
remote offices. — Rainer Mauth 


GSM Meets TAPI 


Global System for Mobile communications (GSM) is becoming the de facto 
global digital cellular standard. GSM also supports data communications and 
will be integrating computer telephony into its network. 

Windows 95 and a new telephony API (TAPI) software development kit will 
bring the mobile worker new communications applications. TAPI presents a 
common telephony API to application developers. Nokia worked closely with 
Intel to add GSM extensions to Intel and Microsoft's TAPI software devel¬ 
opment kit. With these extensions, third-party developers can access a Nokia 
cellular phone from a Windows application. Commercial applications should 
be starting to appear by the time you read this. —Bob Emmerson 
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A new TAPI development kit for GSM enables telephony applications on cellular phones. In the 
near future, when the General Packet Radio Service (GPRS) packet network is in place, Internet 
browsing over GSM will be possible. 
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"CHIP TIP" Award 

Strongly Recommended 

Smile CA 1516CL 
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.The radiation 

measuring shows that the 
monitor to be within MPR II 
and in some aspects is 
superior to TCO 92 
monitors. 


123 CHIP Magazine July 1993 
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The clearly arranged user elements and the 
LCD for the display status make it very easily to 

use.because of the good picture quality the 

adjustment functions are almost never used. 
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PC Weds TV 



ADELE HARS 


A s PCs go multimedia 
and TVs go digital their 
worlds are starting to 
overlaps While few peo¬ 
ple predict that they* 11 ever completely 
merge, cross-fertilization is already tak¬ 
ing place. And that could mean good 
news for PC users and TV viewers 
alike. 

Last year, much of the computer, 
cable TV (CATV), and telecommuni¬ 
cations industries thought interactive 
TV would be the next big thing to 
storm living rooms of the world. Mil¬ 
lions are currently being spent on high- 
profile test trials. 

In Europe, telcos such as British 
Telecom, Deutsche Telecom, France 
Telecom, Belgacom, and Telia (Swe¬ 
den), and computer companies such as 
IBM, Digital Equipment Apple, Olivet¬ 
ti, Silicon Graphics, Hewlett-Packard, 

Oracle, and, of course, Microsoft, are 
involved in the tests. The trials essen¬ 
tially strip down a computer and turn it 
into a set-top box (literally, a box that 
sits on top of your TV) that is capable 
of handling interactivity for the TV 
over the cable network. 

But trial after trial is showing that, 
for a vast majority of people, the TV 
is something that you flop down in 
front of at the end of the day with your 
favorite beverage in one hand and re¬ 
mote control m tire other, Channel surf¬ 
ing, yes. More than that? Rarely, (People's attitudes aren't the only 
issue, though. There Eire problems of presentation. Text on the TV 
screen is very low definition, and remote-control devices can se¬ 
verely limit the friendliness of navigation.) 

Now, some of the pioneers are turning their attention to PC 
users. Since they can gel all that digital data into our Living rooms 
via the CATV network—or at least they're working on it—why 
not channel it to the PC? Why not skip the TV altogether? 

What Must Happen 

For interactive services over CATV networks to become a real’ 
ity, changes are needed in two areas: legislation and technology. 


Europe’s cable operators are al¬ 
lowed to offer two-way interactive 
services only in France, Finland, 
the Netherlands, Sweden, and the 
IIThe European Commission 
is currently circulating a draft of 
a directive among the EC member 
states to liberalize this and related 
issues in 1996, well prior to the full telecom deregulation that 
is planned for 199S. 

Until then, according to the Yankee Group Europe’s report 
"Cable TV in Europe: Selling More Than Channels,” the 4 ‘same 
fragmentation and regulatory constraints which inhibit cable tele¬ 
phony will also impede the industry’s efforts to deploy advanced 
interactive and information services?’ 

Two of the most important issues are availability and infra¬ 
structure—how many people can get the service and how it’s 
piped into their home. Looked at this way, Europe’s CATV mar¬ 
kets fall into two groups: 

■ those places with high penetration of households but limited 


Cable TV systems may 
soon be a pipeline for 
more than Just reruns, 
sports, and music videos 
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ability to support high-bandwidth services 
without a substantial upgrade to the infra¬ 
structure (these tend to be the countries 
that adopted CATV early on, such as the 
Netherlands, Benelux, Switzerland, and 
the Nordic countries); 

• those places with low penetration but 
networks that are more capable of offering 
interactive services with little additional 
upgrading (Germany, France, the U.K., 
and potentially Spain and Italy). 

Overall, 40 percent of European homes 
are “passed,” meaning that the physical 
cable passes by their property line so that 
the residents could subscribe if they want¬ 
ed. Eastern Europe is well served by a 
growing number of new cable networks. 
However, in some other countries, such 
as Italy, Greece, and Spain, there is virtu¬ 
ally no cable service at all. 

Those areas falling into the high-pene¬ 
tration/limited bandwidth category tend 


to have older, copper-based systems in a 
tree-branch network topology, which pro¬ 
hibits the possibility of interactivity with¬ 
out substantial upgrades and a virtual net¬ 
work overlay. They would need to upgrade 
the copper to hybrid fiber coax (HFC). 
Not a cheap fix. Of course, they don’t have 
the problem of attracting subscribers, as 
they already have high penetration rates 
(e.g., 92 percent of all Belgian households 
subscribe). 

The second group of households has 
relatively new installations using coax or 
HFC, often in a star topology that can han¬ 
dle interactivity. For them to enter the in¬ 
teractive services market, the big missing 
ingredient has been low-cost modems spe¬ 
cially adapted for the megabits-per-sec- 
ond data speeds that a cable network can 
offer. These are now starting to hit the 
market, with products from companies 
such as Zenith. Intel, Motorola, Sagem, 


LanCity, and others. 

“Cable TV operators now have 
the opportunity to establish a lead¬ 
ing position in the competitive lo¬ 
cal-loop market of the future,” says 
Paul Knott of Analysis, a consult¬ 
ing firm in Cambridge, U.K. The 
relatively low cost of converting 
existing coax cable networks to an 
HFC architecture will allow them 
to provide full interactive services 
economically, he says. 

Meanwhile, the traditional tele¬ 
com operators may be forced to in¬ 
vest in expensive fiber solutions if 
they are to offer an equivalent service. 
“Cable TV operators who already have 
coax and ducts in the ground can upgrade 
their networks to HFC in stages, limiting 
the investment needed at each stage,” 
Knott says. 

Multicable Turns On in Paris 

Cable subscribers in Paris will be the first 
in Europe to get broadband, interactive PC 
services over the CATV network, and they 
may indeed be the first in the world to par¬ 
ticipate in a trial of the scope planned un¬ 
der the Multicable project. 

Multicable provides on-line, broadband 
commercial services, including full Inter¬ 
net access for PC users at 1.5 Mbps over 
the CATV network. Because there is so 
much bandwidth available, the interface 
is heavily graphical and may even include 
video clips and sound. The home page fea¬ 
tures a virtual village, where you can click 


More Signs of Convergence 


M ore than 60 companies worldwide, 
including network operators (such 
as five major European telcos), systems 
integrators (including Alcatel and Olivet¬ 
ti), OEMs, and interactive content 
providers (e.g.. Time Warner) are partic¬ 
ipating in Microsoft’s Insight program 
for interactive television. 

• More than 10 companies are currently 
offering low-cost modems for use over 
cable TV networks; a year ago there were 
virtually none. 

• Major U.S. players, including Hearst 
Publishing, Time Warner, and Tele¬ 
communications Inc. (TCI), are planning 
cable TV network-based Internet access 
for millions of U.S. subscribers next year. 
• An n-tv/Apple/Oracle joint venture aims 
to bring “information on demand” to busi¬ 
ness desktop PCs in Germany. 


• CableLabs, a consortium of U.S. cable 
TV operators, has issued an international 
request for proposals “for hardware, soft¬ 
ware. and operational support that would 
allow cable operators to deliver high¬ 
speed data services over a hybrid fiber/ 
coax cable network.” 

• Computer giants such as IBM, Com¬ 
paq, Digital Equipment, Intel, Bay Net¬ 
works,and Northern Telecom have joined 
the CableLabs/IT Convergence Forum. 

• Children visiting the “TV at the Cross¬ 
roads” exhibition sponsored by Philips 
at the Pompidou Center in Paris assumed 
that the TVs on display had interactive 
touchscreens. They didn't. The children 
became quickly bored. 

• Digital is providing the video server for 
interactive TV trials in Sweden. Apple is 
providing the set-top boxes for test trials 


by British Telecom, Telia, and Belgacom. 
Time Warner's Full Service Network tri¬ 
al in Orlando, Florida, uses a stripped- 
down SGI Indy as a set-top box. 

• The Belgian government plans to allow 
cable operators to offer on-line informa¬ 
tion, games, and other interactive services 
beginning next year. This liberalization 
is prompted by similar reforms proposed 
by the European Commission draft di¬ 
rective. 

• In Italy, the minister of the post and 
telecommunications. Agostino Gambino, 
is pushing for policy changes that would 
allow CATV operators to offer interac¬ 
tive services starting in 1996. Telecom 
Italia has indicated interest in offering in¬ 
teractive services over the optical-fiber 
cable network it plans to deploy to 10 
million houses in 1998. 
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The Hardlock software 
protection system. 





Universal and individual 


Want to know more? Want to find out 
which Hardlock will suit your application? 
Want to order the FREE Hardlock evalu¬ 
ation pack? No problem! Just dial... 


Across the world, there are currently 
over 1.5 million Hardlocks in use. They. 
are all virtually heckproof, daisy-chain- 
able, individually interchangeable, 
tible, and with an almost incredible varie 
of forms and features, they are fast and , 
easy to implement. 



BeNeLux. Crypsys Data Security, Tel: ++31-1830-24444, Fax: ++31-1830-22348 Croatia, G&G Electronic, Tel: ++385-41-3 T 57 94, Fax: ++385-41-333510 AFmtand, FAST Finland 
Oy, Tel: ++356-D-5811D01, Fax: ++358 0-56TTG06 AFrance, FAST Technologies, Tel: ++33-1-46211840, Fax: ++33-T-4621DB82 Aflreat Britain, FAST Electronic UK Ltd, Tel: 
++44'1-71 -2218024, Fax: ++44-1-71-7923443 AGreace, FAST Hellas AE, Tel: ++3Q-1 -6854623. Fax: ++30-1 -6854624 Hungary. Recognita Corp., Tel: ++361-201-8925, Fax 
++361 201-7BD7 Iran, SinaScfl Co. Ltd, Tel: ++98-21 ■-622986, Fax: ++98-21 -88655B3 Italy, Techne S r i., Tel: ++39-59-440590, Fax: ++39 59-440720 ASpaim/Partugal, FAST 
Eberica S.L,Tef: ++34-1-7253626, Fax: ++34-T-7267219 USA/Canada/Far East, Glenco Engineering Inc , Tel: +41-708-803-0300, Fax: ++1-708-806-0313 


Please contact FAST Electronic GmbH if your country is not listed 

Fast Electronic GmbH ■ Kaiser-Ludwig-PIatz 5 ■ D-80336 Munich 

Tel: ++49-89-539800-20 Fax: ++49-89-53 98 00-40 Circ|e 511 on |nqujry Card (RESELLERS; S12 . 
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on images to access consumer services 
(see the screen on page 48IS 6). And while 
one family member is on-line with the PC 
over the cable network, another can be 
watching shows on cable channels without 
any interference, 

A major criticism of many interactive 
TV trials has been that they don't offer 
compelling new content or services. Mul¬ 
ticable hopes to avoid this pitfall by having 
more than 50 well-known retailers, banks, 
travel services, museums, restaurant 
guides, and publishers participate. 


Multicable was conceived by the coun¬ 
try's largest cable operator, Lyonnaise 
Communications (LC), with the funding 
and participation of France Telecom. Pi erre 
Bouriez, LC’s development manager, is 
overseeing the project. In the beginning, he 
says, the company considered both the PC 
and the TV with set-top box as possible 
targets; however, further study revealed 
that less than 1 percent of TV viewers were 
willing to do something interactive with 
their TV. 

On the other hand, the percentage of 


LC's cable subscribers with personal com¬ 
puters had almost doubled in a year to 
more than 40 percent, half of them with 
modems. For fully interactive services, the 
PC was clearly the way to go. Technical 
and commercial trials are currently under 
way, available to an initial 10,000 sub¬ 
scribers. LC plans a full rollout to the rest 
of Paris (more than 180,000 subscribers 
in all) in early 1996. 

The initial monthly pricing for cable 
subscribers is expected to be 50 francs to 
70 francs (US $10-$ 14) for the basic Mul¬ 
ticable service, plus 150 francs (about $30) 
for unlimited 1.5-Mbps Internet access, 
LC will offer Web-compatible interface 
software and a modem rental. The system 
will use a cable-modem, called the Cable- 
Port, from Intel. 

Web surfers from outside of France 
might be able to access some of the ser¬ 
vices, too, and small businesses might 
eventually be targeted, but those details 
are yet to be determined 

Learning from Each Other 

There's a lot that the colliding worlds of 
the PC and the TV can learn from each 
other, says Stephen Heppler, director of 
the Ultralab Research Center at Anglia 
Polytechnic University in the U.K. He's 
working with BT, Apple, and the BBC on 
interface issues for BTs interactive TV 
trials. (His full report is available at 
hup://www. u ltralab.anglia.ac.uk/). 

"People expeel convergence, 1 * Heppler 
contends. The PC offers more possibili¬ 
ties for collaboration, but so far the TV 
wins out when it comes to quality narrative 
and content, Heppler says he'd like to see 
a "learning layer” incorporated into inter¬ 
activity so that people can annotate what 
they see and hear. 

Kids have become "information graz¬ 
ers," Heppler says. But he's concerned 
that, while some trials are indicating that 
people won't pay for interactivity* today's 
Nintendo players will expect it when they 
come of age, Heppler says he hopes in¬ 
vestors won't back away. What is needed 
now, Heppler says, is a "leap of faith." 

He's reminded of another time when 
the naysayers were wrong. In 1937, an ed¬ 
itorial in the New York Times claimed that 
TV would never catch on because people 
just wouldn’t have time to sit around and 
w r atch it. ■ 


Adele Hars is a correspondent for BYTE in 
Paris, She is also a technology writer for the 
GEID Press Agency, covering everything 
from semiconductors to telecommunications. 
You can reach her by E-mail at 100325.3703 
@ comp usetve. com. 



Diving into C++ Database 
Development Without 
Velocis Can Be Pretty Ugly. 


Velocis " database server is a scalable 
high performance, client/server database 
engine that supports ANSI SQL. ODBC, 
C,and C++, Built losupport complex 
database designs, Velocis provides 
powerful transaction processing features, 
low-level access, and portability. With 
multiple APIs, you have the power to build 
winning applications that can access the 
server from heterogeneous clients. 

RAIMA 

Call; 1-206-5574)2(10 Fax; 206-557-5200 


Raima Object Manager is a class 
library that encapsulates object storage 
and database navigation into C++class 
definitions to provide a consistent, 
object-oriented interface to Velocis. 

Combined, Raima Object Manager and 
Velocis provide the most comprehensive 
feature set available for your C++ 
dat abase de vel opment. 
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You probably leave most of the printers, routers, bridges, 
hubs and other peripherals in your computer network 
running day in, day out — even if nobody is using them. 

That is a lot to pour down the drain each year. 

Fiskars Power Systems has recognised the 
problem. That is why we are presenting the new PowerCheck, an 
intelligent network surge suppresser which automatically turns off 
office devices when they are not in use. 

Saves on the electricity bill 

Switching devices on and off may not seem a big deal. But 
because PowerCheck is connectable to a Fiskars PowerServer 
UPS and LanSafe software, it has an added dimension as a 
valuable network power management tool. 

When a PowerCheck controls a couple of network devices 
(about 1 kVA), it slashes almost 500 dollars off annual electricity 
costs. As up to 5 kVA can be managed through one PowerCheck 
unit, a quick calculation shows that you can save as much as 
2.500 dollars a year, in some countries even more! And Power 
Check allows you to determine the rebooting order of the network. 
This ensures a secure log-in procedure — fully automatically. 

Economy combined with environmental concern 

PowerCheck saves energy and the invaluable natural resources by 
switching peripherals off when they are not being used. Can you 
think of any more efficient power-saving method? To top it all, each 
PowerCheck unit is manufactured to environmentally sound 
specifications. 

So, not only does PowerCheck 
keep your energy bill under control, 
it helps you face your environment 
with a clean conscience. 

And it is available from your 
nearest Fiskars authorised resellers 
at a very attractive price. 






United 

Kingdom 

Germany 

Switzer¬ 

land 

Finland 

Elec¬ 

tricity 

£0.07 

/kWh 

DEM 0.30 
/kWh 

CHF 0.21 
/kWh 

FIM 0.40 
/kWh 

Office 

hours 

10 hrs/day, 

5 days/week 

10 hrs/day, 

5 days/week 

10 hrs/day, 

5 days/week 

10 hrs/day, 

5 days/week 

Load 

1 kVA 

1 kVA 

1 kVA 

1 kVA 

Savings 

per 

year 

approx. 

£390 
(= $ 628) 

approx. 

DEM 1,600 
(=$1,168) 

approx. 

CHF 1,100 
(= $ 965) 

approx. 

FIM 2,000 
(= $ 463) 
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A sync Prof for C/C++2,1 £170 

Greenieaf CommLib 5-2 £235 

MagnaGomm/DQS £215 

SilverComm "0" Asyneh 4.02 £195 

Database 

c-tree Plus 6,4b £565 

D-lSAM £495 

GataBos-s 3,5 (Special Offer) £79 

SoftFocus Btree/ISAM £75 

Graphics 

3D'Ware Prof £249 

Essential Graphics Toolkit £320 

Fastgraph 4.0 (Ted Gruber) £195 

GFX Graphics/Fonts & Menus £330 

GX Graphics 3.0 £155 

GX Images £399 

MataWI NDQW-DOS 4.4 £ 170 

GUI 

MenuetfC 2,1 £300 

MEWEL/GUI Std 4.0 £390 

object- Menu w/Sou roe 2,7 £510 

Zinc Engine & DOS Key 4.1 £505 

Math & Scientific 

C/Math Toolchest & Grafix £45 

Huge Virtual Array & NAT 3.0 £215 

Science, Eng & Graphics Tools £115 

Printer 

BD/CX (DOS) £300 

BG \ Printer Driver Toolkit £ 105 

GX Printer 15 £240 

SLATE £2©0 

Screen 

C-Scape 4.0 £419 

C/Windows Toclchest £45 

Greenieaf Data win dovra 3.0 £225 

Panel Plus U 2.24 £200 

TCXL Lil Dev Sys for DOSWin E140 


General & Systems Libraries 


GX Sounds 

£200 

Interwork 

£205 

MTASK 

£215 

Multi-C w/Source 

09 

TTSR Ram Fes Dev Sys 2.0 

£105 

TSRs and More 

£130 

tools 


C-DQC 6,0 

£175 

C-Visfon for C/C++ 4.0 

£145 

CC-Rider Deluxe 

£465 

Clear+ lor C 

£135 

CodeCheck (Professional) 

£475 

PC-Unt for C/C++ 

£139 

Gourde Prinl+ 5.1 

£290 

1 1751 At BASIC FOR DOS 

MS Visual Basic for DOS Std 

£96 

MS Visual Basic for DOS Prof 

£230 

NotPok Pro for DOS 

£135 

PDQComm 

£79 

QuickComm 

£129 

QufokNet 

£79 

RS232 Library 

£130 

db/Ub Prof 3,0 

£195 

VB/ISAM MU 

£150 

Graphics QuickScreen 

£105 

Graphics Workshop 

£105 

GraphPak Pro 

£99 

Compression Plus 

£79 

Compression Workshop 

£110 

PDQ 

£110 

Printer Pius 

£130 

ProBas 7 1 

£210 

QuickPak Prof 4.19 

£145 

QuickPak Scientific 3.0 

£105 

QuickScreOn 4,0 

£105 


GREY 

MATTER 


Prices do nol include VAT or okierlocaf I arts 
but do mElude delivery in nnairita’nii UK. 
Ptaase tlt«k writes st tints of artter as sds ire 
p re pa led seme u:e n-ks before publish ion. 
Tti is page If&ts seme □!Our pmiincfE - 
cull us tar 3 GMiptate price lisl . 
ORDER By PHONE WITH VOUFE CREDIT CARD 

(01364)654100 

FAX:(01364J654200 
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C Sr C++ COMPILERS 


Borland C++ 4.5 

£280 

Borland C++ 4.5 & DB Tools 

£405 

Microsoft Visual C++ Intel Ed 

£299 

Salford C/C++ Win Developer 

£395 

Symantec C++ 7.0 

£199 

Turbo C++ for Win 4.5 

£68 

Watcom C/C++ 10,5 

£239 

Microsoft Visual C++ Std 

£65 

High C/C++ for Ext-DOS/Win 

£620 

Salford C/C++ DOS Developer 

£195 

TopSpeed C/C++ Prof 

£215 

Turbo C++ 3.0 

£66 I 


VISUAL BASIC TOR H'JJVDOWA 


Visual Basic 3.0 for Win Std 

£96 

Visual Basic 3.0 for Win Prof 

£230 

Comma Ub/Win 

£115 

Distinct TCP/IP - Visuat Edition 

£265 

DsSocket 1.1 (Intro) 

£65 

NetWare Client SDK lor VB 

£169 

Network Library/Win 1 1 

£80 

PDQComm for Windows 2 1 

£79 

ADE/VBX 

£350 

CodeBasic 5.1 

£140 

Controls for Btrieve 

£185 

Crystal Reports Pro 4.0 

£290 

Data Widgets 

£99 

DataDirect Mutlflink/VB 

£255 

Grid/VBX 

£75 

Integra VDB/VB, Desktop 

£209 

List & Label® tor VB 

£279 

TrueGrid Pro 2.1 

£90 

VB/iSAM MU 

£150 

VB/Link for Lotus Notes 

£715 

VBtrv for Windows 

£185 

Visual/d b Network 3.0 

£235 

AccuSoft Image Lib/VBX 5.0 

£382 

Image SDK Plus/VBX 2.0 

£250 

fmageKnife/VBX 2,0 

£200 

ImageM&n/VB 3.0c 

£239 

ImageStream/VBX 

£120 

JPEG Image Compressor VBX 

£109 

LEAOTQOLS VB 5.0 

£425 

PCX Toolkit lor Windows 

£155 

3-D Widgels 

£59 

Calendar Widgets 

£99 

Chart FX 3 0 

£225 

Custom Control Factory 

£49 

Dazzle Prof 2.0 

£420 

Designer Widgets 

£99 

First Impression 

£120 

Formula One 2.0 

£120 

Gantt/VBX 

£195 

HighEdil 3 0 

£199 

MS Visual Control Pack 

£69 

Real-Time Graphics Toots - VB 

£300 

QuickPak Pro for Win 3.5 

£145 

Spread/VBX 

£171 

SpyWarks-VB 

£120 

TAB/PRO 

£75 

TLtst 

£120 

TX TsxLCcmlrol Standard 

£180 

VB/Magic Controls 

£120 

VBAssist 3.5 

£140 

VBGraphix 

£270 

VBTools 4,0 

£115 

VB/Rig Professional 

£79 

VBX Artist 

£240 

WinWidgetsA/BX 

£160 


3D Graphics Tools 4.0 
Code,Print Pro for VB 
Compression Plus 4.0 
d-Barcode VBX/DLL 
DynaZIP VBX 2.0 
FXTools/VB Sid 1.5 
MediaKnife/VBX 
Mtcrohelp Muscle/Wrn 
QuickPak Scientific tor Win 
TMS Toots 1.1 
VB Compress 
VB Language Manager 
VB/DLL 1.0 
VERStONS/VB 1 t 
Visual Developer’s Suite 
Visual CAD Dev Kit 
Visual Instrument Panel Controls £150 
VisuatSpeBer £120 

Visual Writer Pirn £145 

VS View £105 


£130 

£05 

£175 

£94 

£129 

£149 

£290 

£125 

£105 

£99 

£99 

£130 

£165 

£135 

£216 

£520 
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MICROSOFT $ BORLAND 


Microsoft Access 2.0 E2B9 

Microsoft Fortran 5*1 £135 

Microsoft Fortran Power Station £230 
MS Macro Assembler 6.11 £110 

MS Visual Sasic for Wirt Std £96 

MS Visual Sasic for Win Prof £230 

Microsoft Visual C++ 2.0 £299 

Microsoft Windows 3.1 £76 

Borland Database Engine £205 

Borland C++ 4.5 £260 

Borland Pascal with Objects 7*0 £250 
dBase 5,0 for PCS £405 

dBase 5.0 for Windows £260 

dBase Compiler 2.0 £245 

Delphi £279 

Delphi Client’Server £806 

Turbo C++ 3*0 £66 

Turbo C++ lor Win 4,5 £68 

Turbo Pascal 7.0 £94 

Turbo Pascal for Windows 1-5 £99 

Paradox tor Win 5,0 £280 

WITH FULL TECHNICAL SUPPORT 


t" & C++ I t 

>R WINDOWS 1 

Asynch Pro for Win 

£135 

Crusher! Win DLL w/Source 

£235 

CQMM-DRV/LIB 

E140 

Diamond Toolkit 

£310 

Green leaf Ccmm++ 

£180 

Greenfoal ArchiveUb 

£210 

Greenleaf CommLib Pro 

£365 

Heap Agent 

£420 

Borland Database Engine 2.0 

£205 

KPW!n++ 

£600 

CodeBase 5.1 

£248 

Lapack,h++ w/source 

£675 

CodeServer 5.1 (TO-CIhents) 

£370 

M.4 

£660 

CXBase Pro 

£500 

Malh.h++ 4.1 

£340 

DataBoss for Windows 

£410 

Money.b+ + 

£340 

DataDirect Developer's Toolkit 

£450 

MS Visual Control Pack 

£69 

DataTabie 2.5 

£145 

PKWare Data Comp Ub for Win 

£175 

DBToolS h++ f or ODBC 

£340 

ProloGer>+ 

£190 

Green leaf Database Library 4.0 

£180 

RWCanvas.h++ 

£340 

Integra VDB/C++, Desktop 

£209 

SOMobjjects Dev Toolkit 

£220 

List & Labels for Win (Pro) 

£395 

TCOM P/Mull j'Platform 

£105 

POET Personal SDK 3,0 

£169 

TG’CAD Prof 5 0 

£795 

Raima Database Manager 

£300 

Tools, h+ + 6.1 

£340 

Spread/VDX++ 

£171 

Visual Parse++ 

£209 

Vetocis 

£340 

WinMaker Pro 6.0 

£725 

Charting Tools for Win 2.0 

£100 

WlnWidgets++ 

£240 

Essential Chart for Win 

£32tF 

Zinc 4.1 for Windows & NT 

£505 

GraphiC/Win 7.0 

£360 


. 

Graphics Server 4.0 

£245 

P BASIC LANGUAGE 


Real-Time Graphics Tools 

£360 




AccuSoft Image Lib/Win 5.0 

£610 


CABealizer 20 (OS2SWin) 

£179 

AccuSoft Pro Imaging Toolkit 

£610 


GFA-BASIC for Windows 

£00 

Ad Ocuios (Image Analysis) 2,0 

£325 


GFA-BASIC lor Win Compiler 

£54 

ImagaMari 

£399 


PowerBASEC Pro (WinSDOS) 

£210 

LEADTOQL5 Prof 5.0 

£675 


BSC BASlC-06 Pius 

£75 

PCX Toolkit for Windows 

£155 


GFA-BASIC lor DOS 

£00 ^ 

Borland Visuat Solutions Pack 

£59 


PoworBASIC 3,1 (DOS) 

£109 

Control Palette 2.0 

£135 


TrueBASiC Std 3-0 

£88 


Watcom C/C++ 10.5 

A new version of Wacom's C/C++ compiler 
ifi always an event, and their latest 10,5 
removes ihe last "bute’ which may have put 
you off using ii \m past. Major hew 
features include: 

■ Visual Programmer oy Blue Sky, visual 
design tool with Junctional preyis# mode, 
generates 16/32-biE MFC code 

ft Windows 95 Ready, supports pre-release 
version, free upgrade to 10.6 with full 
.support 

■ Improved Microsoft Compatibility for 

easier porting of existing apps {MFC 2.5 & 
3.0 included) 

■ Technical Resource Database on CD 

wish technical iip&& reference data 

■ Competitive Upgrade only £139 from 
Visual C4+ l.5-i, Borland C++ 4,0+, 
Bortand C++ lor OS/2 1.0+, Symantec 
C++ Prof 6.0+.IBMCS81+* 1,0+ 

I! you are serious about C++, you should 
check qul Watcom C/C++ 10,5 - it’s iheir 
best one yet 

DEI2/2 Version 2 

in 1983 IBM released DB2, one oF the first 
Relational DBMS's, Now, 12-yesrs later, they 
have released Version-2. it is ‘he Ingest 
database release IBM has ever shipped, and 
i s one of the most advanced databases 
available on PC’s. Loak at these new 
features. 

i Object Oriented Extensions based Dn 
50 L3 

a Lange Objects (LOBs) maintained directly 
in the database 

■ User-Defined Types (UDTs) can be used 
for columns 

■ User-Defined Functions (UDFs) treated 
like built-in (unctions 

■ Triggers including statement A row, 
before & after, with two-phase commit 
processing 

■ Constraints let you restrict values to a 
given domain 

• Recursive SQL Queries including path 
expression queries 

■ Symmetrical MuftFProcessing right out 

of iha h ax 

■ Visual Explain reports the query 
optimiser's execution plana, allows “what- 
if analysis 

The combination of LOBs. UDTs 5 UDfs lets 
you create function libraries that extend the 
functionality of the database IBM are 
developing relational Extenders tor taxi, 
image, audio, video & fingerprint information. ] 
DB/2 V2 ra available now orr OS/2, with a 
version for Windows NT due Eater this year 
Dali us (or full details. 







Delphi 

Delphi Client/Server 
Apiary Dev Suite for NetWare £195 

Conversion Assistant VB Std £77 

Eschalon Fewer Controls £105 

fnfoPower (Intro) £140 

Mobius Business Builder (Intro) £ 1 99 

Moptus Draw Kit £99 

Mobius WinG Sprite Kit £99 

Orpheus £135 

Real-Time Graphics Tools for Win £360 


Visual Pro 1 - App Enhancement 
Visual Pro 2 - Visual Video Pack 


£69 

£99 


PROGRAMMING 

, #■ ri o / ,v Ji 

1 Ada 

Assemblers 

Basic 

C/C++ 1 

Comma 

Cross Dev 

Custom Controls 

Database 

Debuggers 

Dos Extenders 

Editors 

Fortran 

Graphics 

GUI 

L inker s,'Locate rs 

Lisp 

Modula-2 

Multi-tasking 

Pascal 

Prolog 

Smalltalk 

SOL 

Version Control 

Visual Programming 

Windows 

Xbase 

We stock many items, for which there is 

no space in tkese advertisements. 


0B95/cs 
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The ISDN LAN Connection 



ELKE GRONERT 


Three Flavors of ISDN 

There are basically three different types 
of ISDN internetworking products on 
the market today: stand-alone devices, 
software multiprotocol routera (MPRs), 
and standard LAN routers with ISDN 
capabilities. All router types allow ISDN 
access from a client LAN PC without 
additional equipment. 

A stand-alone device is a dedicated box that accesses the ISDN 
network from a LAN* It can support between 2 and 32 Basic 
Rate Interfaces (BRIs) in one chassis and often provides features 
like point-to-mul Li point connections that are important for larger 
corporations. A stand-alone device interoperates with any LAN 
OS. These products link directly to an Ethernet or Token Ring 
LAN and, therefore, are often easier to install and maintain than 
combined LAN/ISDN routers. Products in this area come from 
BinTec. Quest Standard Telematique, or 3Com Sonix. 

MPRs for ISDN are NetWare loadable modules (NLMs) with 
a broad range of ISDN functions. Since 1993, such third-party 
software publishers as AV1VL Loewe Iscom, G. Diehl ISDN, Dr. 
Materna, and Maxpro have developed these products based on 


Novell’s MPR technology (see the figure “How 
ISDN Plugs In to NetWare" on page 48IS 12). They 
run on a NetWare server or on a dedicated commu¬ 
nications server for ISDN and work on top of an 
ISDN adapter board with typically one to four BRIs 
or one Primary Rate Interface (PRJ). 

Novell's MPRs add WAN capabilities to the Net¬ 
Ware environment. Though it does not directly support ISDN, it 
offers an interface for third-party developers to access the NetWare 
protocol stacks. Open Dala-Link Interface (ODI), Call Control 
Agent (CCA), and hard ware-specific drivers enable the MPR to 
treat data from a WAN the way it treats data from a LAN, 

The products based on the MPR version 2*0 had some restric¬ 
tions, including limited support of protocols and spoofing algo¬ 
rithms. But Novell added advanced WAN functions to version 3.0 
that enable third-party developers to improve the ISDN inter¬ 
networking qualities of their products. 

Another restraint comes from the fact that a standard IS A/EISA 
PC Server has space for not more than four plug-in boards. Thus, 
the hardware limits the number of available BRIs for these 


ISDN may soon 
be your company’s 
internetworking 
medium of choice 


f your company has several 
branches spread across central 
Europe, ISDN could be its best 
internetworking medium. As car- 
in Germany, the U.K., France, and 
Denmark are able to satisfy demand, 
ISDN is taking off as a versatile inter¬ 
corporate communications vehicle* 
Modem ISDN routers allow for “en¬ 
terprise links,” which couple small and 
medium LANs to a WAN, and for 
“branch links,” which connect several 
small LANs to a central site* Last year, 
about 5 million B-channels had been sold 
in Europe; more than 2 million were sold 
in Germany. This year, the market-re¬ 
search firm Dataquest expects a 50 per¬ 
cent increase over last year’s numbers. 

The rapid growth of B-channels has 
a strong impact on the LAN internet¬ 
working market. Sales of ISDN inter¬ 
networking units in Europe have tripled 
from 14,200 in 1993 to 44,400 in 1994* 
Germany and the U.K. are leading this 
market with more than 15,000 units 
sold in each country in 1994. 
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How ISDN Plugs In to NetWare 


NetWare services 



Multiple link 

interface driver 


Link support layer 


Call support 
layer 



LAN adapter* 


ISDN 

adapter* 


Novell's MPR adds WAN capabilities to a NetWare environment, Thougfi the MPR does not 
directly support ISDN, it offers an interface for third-party developers to access the 
NetWare protocol stacks. 


software solutions. To bypass this restric¬ 
tion, the latest MPR versions of AVM and 
ITK, for example, accept a combination 
of BRI and PR] boards in one server sup¬ 
porting a total of 60 AVM and 36 ITK B- 
channels. 

Worth noting is that NLMs are usually 
hardware independent and interoperable, 
but the NetWare-hased ISDN solutions 
aren’t. Each ISDN implementation is ex¬ 
pected to operate with only one propri¬ 
etary ISDN controller. Few of the exist¬ 
ing implementations interoperate with 
other NetWare-based or industry-standard 
ISDN communications platforms. The re¬ 
sult is that users of NetWare-based ISDN 
implementations do not have the freedom 
to choose products of different vendors. 
The same is valid on the remote client side. 
If you want to be sure that products of dif¬ 
ferent vendors interoperate, you have to 
buy the same system for the central and 
remote site or at least check the interoper¬ 
ability of different systems. 

A solution for the lack of interoperabil¬ 
ity between remote and central sites is 
Point-to-Point Protocol (PPP). Today, PPP 
is mainly implemented in LAN/ISDN 


routers from Cisco, Bay Networks, or 
3Com. PPP actually comprises a suite of 
protocols providing encapsulation, data- 
link control, data-Iink inverse multiplexing, 
link-quality monitoring, access authenti¬ 
cation, data compression, network-layer 
configuration, and multiplexing, A key de¬ 
sign goal for PPP was inleroperabilily be¬ 
tween systems of different performances 
and capabilities, PPP fixes minimal ser¬ 
vices to be provided by a router and de¬ 
fines optional services that can be negoti¬ 
ated between two routers. Each time a PPP 
connection is established, the two linked 
peers dynamically check a set of opera¬ 
tional parameters supported by both sides. 

Unfortunately, Novell’s NetWare PPP 
depends on the ISDN boards’ hardware 
drivers. Because there is no agreement 
among the ISDN board vendors regarding 
the hardware support for ihe PPP proto¬ 
col suite, PPP services of MPR solutions 
are often reduced, and interoperabilty is 
not warranted. 

The Multilink PPP Protocol plays a de¬ 
cisive role for channel bundling and 
aggregation of ISDN bandwidth, which is 
most important for large file transfers. 
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Important ISDN Router Features 


—Express Service 
to your door, 
tow prices / 


CD-ROM/Optical 

Goldstar 2X Ide InL 119 

Pinnacle Tahoe 23(3 optical.999 

Pinnacle RCD1000 record/int1775 

Pli Quick Cdrom 15X *... 1079 

Sony 4X hit Atapi/Scsi. 229/309 
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Controllers. call 
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Hard Drives. call 
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Borland Turbo C++ visual..... 79 
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Intersolv Q&E ....459 

Microsoft SQL server NT/upg.939/339 

Microsoft Visual C++ 2.0/upg. 389/239 

Microsoft w ind NT server/wkst...... 679/299 

Microsoft SMGL author/word.589 

Microsoft source safe/upg. 479/99 

Novell. call 

MKS toolkit dos+win/Lexx Yace.... 199/199 
Powersoft powerhuildcr dcsktop/upg . . 499/189 

Powersoft Funcky/lnfoniaker.. 209/209 

Sheridan Vb Assist/data widgets ....... 99/99 

Wat com C++ lO.G/fortran 9.5.189/349 

Wat com SQL win/network server..... 224/639 
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Established 1084 
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Micro Direct International 
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Prices fob USA. Prices subject to 
change uithoul notice. Products 
mat tie US versions. Call for 
KM A. Restocking fees may 
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nf ihrir respective owners. 


• Routed LAN protocols: Most products 
support IP and IPX. Multiprotocol router 
(MPR)—based solutions usually offer a 
broader range of routed protocols such as 
SPX r NLSP for IPX. and OSPF for TCP/IP. 
They can also bridge the 4 *nonroutable n pro¬ 
tocols NetBIOS and SNA. 

• Number of supported BRIs: Products that 
support one or two interfaces are appro¬ 
priate for branch offices and small- and 
home-office users. If you expect your data 
traffic to increase during the life cycle of 
the product, you'd better look for products 
that support multiple Basic Rate Interfaces 
(BRIs) or Primary Rate Interfaces (PRts). 

• Dynamic or static aggregation: Static 
aggregation lets you define a number of 
aggregated B-channels for a certain link. 
Dynamic aggregation automatically adds 
new channels to ensure fast data transfer, 
but it also reduces bandwidth in case of 
low traffic, saving costs. 


especially when the 64 Kbps offered by a 
single B-channel is not enough. In this 
case, the router has to detect vast amounts 
of data to be sent and dynamically add 
more bandwidth. Multilink PPP will make 
this process transparent to different ven¬ 
dors 1 devices. Only a few vendors are cur¬ 
rently supporting this protocol. 

Aggregation can be dynamic, often re¬ 
ferred to as “on demand,' 1 or static, where 
special applications and connections have 
a predefined bandwidth and the aggregated 
call is set up automatically. Static aggre¬ 
gation implies that the user has to pay for 
every aggregated B-channel, whether it is 
used or not. 

Most of today's products are not able 
to bundle more than two B-channels. This 
limitation is due to the fact that most 
boards can’t aggregate over multiple 
boards. Novell’s MPR 3.0 lets you aggre¬ 
gate two ISDN channels in the Branch 
Link version and up to 16 in the Enter¬ 
prise Link version. 

IT a central-site LAN needs to connect to 
only a small number of branch LANs, a 
point-to-point connection is all that is re¬ 
quired. In this case, each B-channd can 
link to only one dedicated destination. 
Thus, the number of destinations is limited 
by the number of B-channels available. 
But some routers also offer point-to-mul- 
tipoint connections. A point-to-multi- 
point-capable router can store hundreds 


• Support of Multmnk PPP: MuitiJink 
PofnKO'Point Protocol (PPP) defines how 
to bundle bandwidth in a heterogeneous 
environment. Products that support this 
protocol make you more independent of 
the vendor. You’re not tied to a single 
product type, so you can use different 
vendors’ products at the central and re¬ 
mote sites, 

• Spoofing: As LAN protocols are not de¬ 
veloped for use in the WAN area, spoofing 
suppresses the LAN protocols’ polling and 
reduces costs. 

• Short-hold mode: Short-hold mode dis¬ 
connects lines with no traffic but keeps the 
protocol information to quickly activate the 
link when new data is transmitted, saving 
costs. 

• Watchdog functions: The router can cal¬ 
culate cost-efficient data transfer accord¬ 
ing to local tariffs. 


of destination numbers in its routing tabic 
and call up each destination on any free 
channel. This feature is useful for big com¬ 
panies, which need to link to a lot of 
branch offices but can’t afford a dedicated 
channel (breach location. 

Cutting Costs 

Routers were originally designed to seg¬ 
ment a LAN environment. To check the 
status of the connected devices, the router 
polls every 30 to 50 seconds (depending on 
the protocol). This technique makes sense 
for monitoring a LAN, but when it comes 
to linking remote sites over ISDN, each 
poll means additional connection costs to 
the user. To avoid these costs, ISDN 
routers use a technique called spoofing. 
The ISDN router then sends a message to 
a LAN router to pretend that the remote 
site is still active without actually setting up 
a call. Today, spoofing for SPX is a rare 
feature, whereas many products provide 
IPX spoofing. 

Another function that saves communi¬ 
cations costs is the short-hold mode. When 
one of the two communications devices 
detects no traffic for a certain time, say 
for 20 seconds, it disconnects the link but 
keeps the protocol information. As soon 
as new data arrives, it activates the link 
with the same protocol setup. This proce¬ 
dure saves costs not only because of the 
line interrupt but also because it does not 
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Four Great Products For Simple File 

And Disk Sharing Across Multiple Platforms. 


Intergraph’s full line of Windows NT and 
UNIX integration products makes it easy to 
cross platforms. Streamline client/server net¬ 
works. And simplify every system manager’s life. 

PC-NFS for Windows NT. 

Lets Windows NT users access files and resources 
on UNIX servers and workstations. And connect 
to corporate databases and mail systems. From 
the familiar Windows interface. 

DiskShare for Windows 


stations. While taking advantage of UNIX 
utilities to manage files on Windows NT seats. 
With Windows point-and-click interface. 

eXalt for Windows NT. 

Lets eXalt users move quickly between X-based 
applications and Windows NT. Without 
cumbersome text-file editing. Using a 
Microsoft Windows, Open Look, OSF/Motif 
or twm look-and-feel. 

Batch Services for 


NT. Lets UNIX NFS users access files and 
directories on Windows NT servers and work¬ 


For more information call: 


n.s. 

800-545-4856 

Asia-Pacific 

852-893-3621 

Canada 

800-461-5297 

Europe 

31-2503-66333 

Middle East 

9714-367555 

Other areas 

1-205-730-5499 

Internet: http://www.intergraph.com 


Windows NT. Lets Windows NT 
users schedule, manage and reschedule 
non-interactive jobs. Locally or network¬ 
wide. With the Windows interface. 

Total Support. 100% 
Satisfaction Guaranteed. 

Like all Intergraph software, these integration 
applications come with the industry’s 
top-ranked support. And a 30-day, 100% 
satisfaction guarantee. 


INTERGRAPH ' 

SOFTWARE SOLUTIONS 


Sun Select, the Sun logo, NFS and ONC are trademarks or registered trademarks of Sun Microsystems. Inc Intergraph and the 
Intergraph logo are registered trademarks of Intergraph Corporation Microsoft is a registered trademark and Windows. Windows NT. 
Windows 96, and the Windows logo are trademarks of Microsoft Corporation Other brands and product names are trademarks of their 
respective owners. #1995 Intergraph Corporation. Huntsv»e. AL 35894-0001. 
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Acotec 

Braird Communications 

G. Diehl ISDN 

NCPengineering 


Berlin, Germany 

Cambridge, U.K. 

Leonberg, Germany 

Nuremberg, Germany 


+49 30 46706 O 

+44 1223 232 319 

+49 7152 9329 0 

+49 911 9968 0 

c 

fax: +49 30 46706 126 

fax; +44 1223 232 348 

fax; +49 7152 932999 

fax: +49 911 9968 299 

il 

AVM 

Cisraj Systems 

JTK 

Quest Standard Tetematique 


Berlin. Germany 

Munich, Germany 

Dortmund, Germany 

Cesson Sevigne Cedex, France 

o 

+49 30 39976 0 

+49 89 32 1507-0 

+49 231 9747 123 

+33 99 868441 

h 

fax: +49 30 39976 299 

fax: 49 89 32 1507-10 

fax: +49 231 9747 111 

fax: +33 99 8684 13 

£ 

Bay Networks 

http://wyv w .c isco. com 

Loews (scorn 

Synaptel ^ 

Wiesbaden, Germany 

Or. Matema 

Berlin, Germany 

VeElzy Cedex, France 

9 

m 

+49 611 928 45-0 

Dortmund * Germany 

+49 30 549 570 

+33 1 306700 

fax; +49 611 928 45-50 

+49 231 5599 0 

fax: +49 30 549 57244 

fax: +33 134653913 

m 

% 

BinTec 

Nuremberg Germany 
+49 911 9673 0 
fax: +49 911 6880 725 

fax: +49 231 5599 100 

Maxpro 

Taby, Sweden 
+46 8 732 8715 
fax: +46 8 732 4692 

3Com Son ix jqJt 

Cirencester, U.K. 111 

+44 1285 641651 fl 

fax: +441285 642098 W MM 


Build Your Own 
TCP/IP Applications 

with Distinct TCP/IP DLLs and Custom Controls (VBXs) 


Visual 

Edition 


* TCP/IP Custom Controls for Windows 
Sockets, SUP/PPP, Telnet, VT220, FTP, 
RCP. R-cominaiiiLs (remote shell, rlwgin 
and rexec). Mail (SMTP, P0P2/P0PJ) 
and News (NNTP), For Visual Basic 
users only, 

* Just define properties and handle 
events, no DLLs to call or TSR to use, 

* 12 sample applications and over 300 
pages of documentation included. 


* Includes Distinct's 
small and last 
Windows Sockets 
protocol slack; 
extensions run over 
other Windows Sockets 
compliant stacks, 


Professional 

Edition 


* Includes all the features of Ike 
.Standard Edition PLUS Telnet 
VT emulator, drag and drop FTP 
client and server, TITP, LPR, 1TD, 
transparent printing, Network 
Monitor, Finger and more. 


&■ % 

Standard 

Edition 


* APIs for W indows Sockeis, Berkeley 
Sockets, m RPC/XDR, Telnet, FTP, 
SMTP POP2/POP3, NMT and NetW in. 

* Supports NDtS. ODI or Packet drivers, 
SJ,1P, CSL1P and PPP with scripting, 

* Coexists with Windows for 
Workgroups. Netware, Lan Manager. 
Vines. Fantastic and Palkvvorks, 

■ Over 4(MI KB source code samples 
in C, C++* and Pascal, 

Small, fast and robust 100* DLLs, 
allow up to 128 concurrent sessions. 

Includes C++ Class Libraries lor 
Windows Sockets. Telnet and FTP, 




distinct 

Enuikmtt^disti nct.com 
htlp://www.di stincl.com 
Fast fads: 403.366.2101 
Fa*: 408.366.01 J3 

Phone: 408.366.8033 


need 10 negotiate the protocol, which 
usually takes several seconds. 

Many ISDN routers—software and 
stand-alone—feature watchdog functions. 
However, the actual implementations in 
the products are very different. Watchdog 
functions are sophisticated techniques to 
reduce connection costs. 

Routers that include a more advanced 
watchdog function know the price and the 
duration of a basic connection unit. These 
devices are able to decide if it is cheaper to 
turn the line down or to hold it* For ex¬ 
ample, a data transmission might take 30 
seconds* but if you have to pay for the time 
in 60-second increments, it is better to 
keep the line and wait for a possible second 
transmission within the remaining 30 sec¬ 
onds. If there is no data transmission dur¬ 
ing this period* the line will be discon¬ 
nected, and the router will wait for another 
call 10 connect again* 

A third category of watchdog functions 
includes application-specific knowledge. 
For example* if an application sends data 
every 3 minutes, the router is able to learn 
how to handle this kind of traffic as effec¬ 
tively as possible, considering connection 
costs and time units. 

However, finding the lowest rates is not 
easy to implement. The variety of ISDN 
tariffs in different European countries 
makes it tough for a vendor to keep up 
with rate changes* 

There are other important features such 
as automatic callback, filters to avoid re¬ 
dundant traffic* and management functions 
that offer monitoring and accounting in¬ 
formation. 

Most products in the ISDN internet¬ 
working area support NetWare* But if you 
plan to equip your LAN with Windows NT, 
look at products that come from companies 
such as Acotec, Brand Communications, 
NCPengineering, and SynapteL ■ 


Elke Gronerf is a freelance writer based in 
Munich , She specializes in telecommunica¬ 
tions and networking. You can reach her on 
the Internet or BIX at editors® bix.com. 
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The Road Less Traveled 



PAUL VAN DE BRAAK 


S top-and-go traffic is fast 
becoming the norm on 
many of Europe’s ma¬ 
jor highways. And the 
problem is getting worse, not better. 

In Europe, some 120 million cars 
compete for a clear stretch of road each 
day. That number will increase to 140 
million by the year 2000. New roads 
are expensive and cause environmen¬ 
tal damage. Several European organi¬ 
zations are engaged in projects study¬ 
ing how to reduce traffic congestion 
using sophisticated traffic forecasting 
and management programs. 


Telematics 

“The key to smart mobility is intelli¬ 
gent traffic telematics,” says Patrick 
Grillo, project officer of the European 
Commission’s (EC’s) Dedicated Road 
Infrastructure for Vehicle safety in Eu¬ 
rope (DRIVE) II transport telematics 
project. The EC has marshaled the 
forces of telematics, a blend of infor¬ 
mation technology (IT) and telecom¬ 
munications, to relieve Europe’s con¬ 
gested road networks and increase the 
efficiency and safety of road transport. 

The DRIVE program was initiated 
in 1988 by the EC. It consists of some 
research projects testing computer- 
assisted systems for route guidance, 
travel information, fleet management, 
and traffic forecasting and monitoring. 

The Europeans are not alone in their 
telematics efforts. Several Japanese and U.S. firms are compet¬ 
ing to be the first to supply Advanced Transport Telematics 
(ATT) applications. In Japan, 200,000 cars with navigation sys¬ 
tems have already been sold. In America, a major R&D program 
has been launched with strong financial backing from the U.S. 
Congress. 

ATT applications address such questions as: How can we use 
existing roads more efficiently? How can vehicles be guided to by¬ 
pass accidents and other incidents that cause gridlock? 

Monitoring Traffic 

Several traffic-monitoring experiments are happening in major Eu¬ 
ropean cities. In France, automatic detection of traffic-stalling 


incidents is taking place on the Boulevard PeriphQrique, 
the 35-kilometer orbital motorway around Paris, which ac¬ 
counts for 40 percent of the traffic of Paris, or 1,200,000 
vehicles per day. 

One field trial that’s taking place in an interurban area 
is the General European Road Data Information Ex¬ 
change Network (GERD1EN), developed in a project 
led by TNO, the Dutch Organization for Applied Scientific Re¬ 
search. The GERDIEN test site—the A12 and A20 motorways 
linking the Hague, Hoek van Holland, and Utrecht in the Nether¬ 
lands—is one of the most populated parts of Europe. Traffic on 
the motorways in the project area covers 60,000 movements per 
day in each direction. 

The Rhine/Main Area Project for Integrated Traffic manage¬ 
ment (RHAPIT) is an initiative of the German federal state of 
Hessen and part of an existing integrated traffic-control system in 
the Rhine/Main area. The core of RHAPIT is a knowledge-based 
traffic-information system called System of Cellular Radio for 
Traffic Efficiency and Safety (SOCRATES). SOCRATES uses 
bidirectional mobile radio communication over GSM/D 1 for 


Neural networks 
may help ease 
congestion on 
European roads 


OCTOBER 1995 BYTE 48IS 17 



EXTRA INTERNATIONAL 





Something Missing? 

Complete your BYTE collection by 
ordering Back Issues today! 



route guidance, driver information, and 
emergency calls (see the figure “A Neural 
Network Studies Traffic Patterns”). 

The goal of these projects is to imple¬ 
ment an on-line system for monitoring 
traffic and forecasting the traffic density 
during the next 30 minutes. An on-line 
forecasting system should enable a traffic 
operator to recognize changing traffic sit¬ 
uations early and to modify traffic lights 
and message signs. It also should be ca¬ 
pable of estimating travel times on a con¬ 
gested road and displaying congested roads 
as colored sections on the operator’s 
screen. 

Using Neural Networks 

Because traffic flows are erratic, it’s not 
easy to predict how clear or cluttered roads 
will be at any given time. Minor incidents 
(e.g., a flat tire) can tie up a motorway for 
several kilometers. Traffic is a complex 
process with several interdependent param¬ 
eters. The only way to accurately forecast 
whether traffic will be heavy or light is to 
use the raw data detected by loop detectors. 
Neural networks are used to process and 
analyze the data. 

Neural networks can derive estimations, 
predictions, and forecasts out of a given 
set of time series. As opposed to statistical 
approaches to forecasting, neural networks 
don’t require an underlying prediction 
model. 

The GERDIEN project deployed a 
back-propagation neural network that runs 
in an embedded environment with other 
traffic management applications. To con¬ 
struct the neural network, project mem¬ 
bers used the network-simulation package 
NeuralWorks Professional II Plus from 
NeuralWare (which is distributed in Eu¬ 
rope by Scientific Computers, +44 1293 
403636). NeuralWorks is capable of gen¬ 
erating C++ code to integrate the network 
into any given environment. 

The back-propagation model belongs 
to the group of supervised-learning, feed¬ 
forward networks, which adjust the inter¬ 
nal network nodes from the known output 
information. Because the dynamic traffic- 
forecasting system of GERDIEN required 
on-line predictions, the feed-forward fea¬ 
ture of back-propagation networks was 
necessary for this project. 

A neural network consists of many 
nodes joined together by connections so 
that the outputs of the nodes are inputs to 
others. The nodes are the basic building 
blocks of the neural network. A node takes 
in a set of inputs and computes the output 
according to a transfer function. 

The output state of a single node is char¬ 
acterized as either on or off. A change 
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INTELLIGENT TRAFFIC TELEMATICS 


Intelligent traffic telematics comprise sophisticated 
services for 

• Dynamic traffic forecasting 

• Dynamic route guidance 

• Trip travel information 

• Parking and public transport information 

• Emergency services for vehicles 

• Early warning of dangerous road conditions 

• Fleet management and automatic vehicle location 


from one state to the other is triggered 
when the sum of the inputs (weighted by 
the strength of their respective connec¬ 
tions) passes a threshold, represented by 
the transfer function. To ease the prob¬ 
lems of analysis and visualization, it is 
common practice to arrange the nodes in 


layers, with all nodes in ad¬ 
jacent layers connected to 
each other. 

The “training” of the net¬ 
work is an iterative process 
based on large numbers of 
data samples representing 
the traffic flow within a cer¬ 
tain region. Using standard 
connection weights, the net¬ 
work computes a set of out¬ 
puts that is moved from the 
input layer to the hidden 
layer. The system compares 
this set of outputs with the input values 
by calculating a root mean square differ¬ 
ence (or global error) and modifies the 
connection weights to displace the outputs 
toward the expected values. If the train¬ 
ing is successful, the global error is re¬ 
duced. continued 
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Just surfing 
the internet 

PRO-CONNECT 

is our Internet installation disk for 
PCs. Within minutes, you will be 
accessing the Internet, using a range 
of professional software solutions 
supplied on the disk. 

Make the Internet work for you: 

• manage and 
integrate information 

• improve communication 
with your customers 

• enhance your 
in-house communication 

• market your software 

SOFT&NET offer the following 
Internet-related services: 

• consulting and training 

• World Wide Web services 
and LAN integration 

• software tools 

• software distribution 

Sbrr& A/trTj/.mr/fittf/OA/ 

THE INTERNET PEOPLE 

Email: info@soft-net.co.uk 
WW W: http://www.soft-net.co.uk/ 
Germany: 

tel: +49 171 851 2 851 
fax: +49 6034 8371 

Switzerland: 

tel: +41 22 360 1061 
fax: +41 22 360 1061 

UK: 

tel: +44 151 794 3700 
fax: +44 151 794 3684 

browse, try, buy, get 

on the internet 


A Neural Network Studies Traffic Patterns 
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Neural networks help classify traffic situations by mapping the detected traffic data to a set of 
defined traffic situations. However, they can predict only traffic flows they are used to. 
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A traffic management system monitors the current status and 
dynamically forecasts the traffic density during the next 30 minutes. 
It helps traffic operators recognize changing traffic situations early. 
They can then modify traffic lights and message signs accordingly. 
The system estimates travel times and displays congested roads as 
colored sections on the operator’s screen. 


In the GERDIEN project, a separate 
back-propagation neural network was con¬ 
structed for each prediction point (i.e., loop 
detector). Because forecasts of speed, flow, 
and occupancy were needed, and 5-, 15-, 
and 30-minute forecasting intervals were 
used, a single prediction point could have 


up to nine forecasting points 
(and associated neural net¬ 
works). 

The Good and the Bad 

The GERDIEN project 
proved that neural networks 
can produce reasonable fore¬ 
casts of traffic volume and 
occupancy. However, it also 
showed where they did not 
work. 

“The forecast a neural 
network achieves is only as 
good as the data you used to 
train it,” says 
Mark Dougher¬ 
ty a neural-net¬ 
work expert 
from the Univer¬ 
sity of Leeds, 
who has been 
involved in the 
GERDIEN project. “As soon 
as unusual incidents that have 
not been trained occur, the net 
fails.” 

The GERDIEN project used 
a single network that had to 
cope with all traffic situations. 


Other approaches work with specific net¬ 
works for different traffic situations. In 
this case, one needs a hierarchy of net¬ 
works, including one that decides which 
one is applicable. According to Dough¬ 
erty, the training of a system with several 
networks can get very fastidious, and the 
choice of “abnormal” situations is then 
likely to be dependent on the person who 
trained the network. ■ 

Paul van de Braak is a freelance writer who 
is based in the Netherlands. You can con¬ 
tact him on the Internet or BIX at editors 
@ bix.com. 
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COMPUTER 

PROTECTING SOFTWARE 
THE SAFE WAY 


SECURITY 


SMARTKEY PLUS is the professional protection 
system against illicit duplication of software. 

The intelligent hardware key is plugged into the 
PCs parallel port: protected programs cannot 
be run without it. 

Using programmable security codes, 

SMARTKEY PLUS protects software running under 
DOS, WINDOWS, WINDOWS95, WINDOWS/NT, 
OS/2, UNIX, AUTOCAD, NOVELL. 

SMARTKEY PLUS comes in different models to 
protect any type of environment, from PC to LAN, 
whatever the application, from the simplest to the 
most sophisticated and demanding. 


Unique personal code 

Memory up to 448 bytes 

Programmable algorithms 

Protection through linkable drivers or 
automatic .EXE files protection technology 

LAN license control 

High security ASIC technology 

Fully transparent to parallel port use for 
printers, pocket network adapters, SCSI 
adapters, etc. 


► Daisy-chainable 

EUTRON 24048 Treviolo Bergamo Italy - Via Gandhi, 12 - Tel. +39-35-201003 - Fax +39-35-201277 - BBS +39-35-201144 

■ Belgium: Vicking 011431272 ■ Finland: Dalma 90-2711800 ■ France: Logidata 146454546 ■ Slovenia: Stubelj 065-63215 
■ Sweden: JM Data 042-123145 ■ Spain: Larcu 91-7952413 iThe Netherlands: Akkermans 045-241444 
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MONITOR ANALYZES 
YOUR WANS a 

The Logix Monitor, Logix Com- 
munications* new PC-based 
WAN protocol analyzer, provides 
a concise view of your data in real¬ 
time and in background mode. It 
spools data in ASCII files for off- 
line analysis and lets you replay 
the data at various speeds. Trig¬ 
gers, timers, and counters are pro¬ 
grammable and offer string 
searching, event trapping, excep¬ 
tion alarms, data highlighting, and 
interactive simulation. An in¬ 
cluded alarm/modem interface ac- 
tivates a pager or beeper to keep 
you informed of network anom¬ 
alies when you are away. Protocol 
decodes include X.25, frame re¬ 
lay, X.224, TCP/IP, and PPP. 
Price: £1500. 

Contact: Logix 
Communications 
Wiltshire* UK. 

+44 1380 722192 
fax: +44 1380 727043. 

Circle 1314 an Inquiry Card. 

NEW PLUG-IN DATA 
ACQUISITION BOARDS 

The DaqBoard/200A and 216 data 
acquisition boards provide 10-mi- 
croseconds-pcr-channel scanning 
over their 16 on-board analog in¬ 
put channels and maintain the 
same performance over their 256 
potential expansion channels. The 
boards digitize signals via a 16- 
bit, 100-kHz A/D converter, ca¬ 
pable of real-time storage to disk. 


They provide three levels of 
software support: DOS and 
Windows programming lan¬ 
guage drivers and Visual Ba¬ 
sic custom controls (VBXes), 
Windows-based setup and ac¬ 
quisition applications, and dri¬ 
vers for third-party software 
packages such as Snap Mas¬ 
ter, Labtech Notebook, DA- 
SYlab, and Lab VIEW, 

Price: £886. 

Contact: Scensys 
Arles bury, U.K. 

+44 1296 397676 
fax:+44 1296 397878. 

Circle 1318 on Inquiry Card. 


CABLE ANALYZER HELPS 
PREPARE FOR ATM ▼ 

The WireScope 155 is a cat¬ 
egory 5, level II cable tester 
that verifies that your UTP will 
operate with 155-MHz ATM 
equipment. According to the 
vendor, the analyzer supports 
ATM Forum requirements and 
T1A 568A specifications. It also 
guarantees compliance with the 
new T568A specification for cat¬ 
egory 5 cable testing and reports 
the margin by which the cable 
passed or failed. WireScope 
comes with a rugged rubber cas¬ 
ing and field-changeable battery 
packs that give 5 hours of con¬ 
tinual use. 

Price: £3895. 

Contact: MASE 
Crydon, U.K. 

+44 181 665 7577 
fax: +44 181 6836440. 

Circle 1315 on Inquiry Card. 


Quad Lightning is available for 
PCI- and VL-bus architecture. 
Call for price . 

Contact: Color graphic 
Communications 
Dorset , U.K. 

+44 1202 669244 
fax: +44 1202 67221. 

Circle ±316 on Inquiry Card. 

GPS RECEIVER 
ON A PC CARD 

Opti International* s Global Po¬ 
sitioning System (GPS) receiver 
on a Type II PC Card (formerly 
PCMCIA)lets users of note¬ 
books, organizers, and PDAs ob¬ 
tain such exact location infor¬ 
mation as position, direction, 
altitude, and speed. The SatNav 
Card interprets signals received 
from the GPS network of satel¬ 
lites by emulating a serial com¬ 
munications port. 

Call for price. 

Contact: Opti International 
Barking, U.K. 

+44 181 5071818 
fax: +44 181 594 2236. 

Circle ±313 on Inquiry Card. 


PCI GRAPHICS ADAPTER 
FOR FOUR MONITORS ▼ 

If youTe running multiple ap¬ 
plications and need to increase 
your screen real estate, check out 
the Quad Lightning PCI graphic 
accelerator, which uses four in¬ 
dependently programmable S3 
Vision 868 chips. Included vir¬ 
tual screen software allows mul¬ 
tiple screens to become one large 
desktop, configured horizontally 
or vertically. You can spread ap¬ 
plications across several moni¬ 
tors or drag them from one 
screen to the next. Each monitor 
can run at resolutions 
up to 1280 


pixels by 
1024 pixels and 256 
colors with a maximum re¬ 
fresh rate of 75 Hz. Drivers 
are supplied for Windows 3.x* 
Windows NT, OS/2, and Micro- 
station. A two-port version of the 


PowerPC Boards for Real-Time 
Applications 

Force Computer 
oped its IBC-60x dual-] 

PMC and single-slot 
VME boards for em¬ 
bedded real-time 
applications. The 
IBC-60X boards, based on I 
the 603/604 PowerPC ; 
processors running at 66 ! 
or 100 MHz, provide up to 
8 MB of on-board flash I 
memory, two serial RS-232 I/O ports, and an Ethernet lOBase- 
T connector. They feature an optimized interrupt controller 
and an integrated iinked-iist DMA controller and support the 
real-time OSes VxWorks, pSOS+, and Lynox. 

A single-slot version, the CPU-60xRT is also available. Both 
versions use PCI as a central on-board bus for data transfer 
rates up to 128 MB. 

Call for prices. 

Contact: Force Computers, Munich, Germany 
+49 89 60814 0: fax: +49 89 60814 276. 

Circle ±3±7 on Inquiry Card. 


OCTOBER 1995 BYTE 48IS 21 


























Circle 524 on Inquiry Card. 


Fair Borland C/C++, Microsoft C/C++, Borland Pascal 


RTKernel 

Real-Time Multitasking for DOS 

RTKernel b i professkknai, liigh-fwrformantt, rtaJ-nme 
multitasking system far MS-DOS and Embedded 
Systems, ft can use DOS device drivers and BIOS, and 
rain other DOS applications as a task ■ even Windows! 

RTKernel is loaded with features: an unlimited 
number of casks, excellent performance, a Full set ol 
inter-task communication function; (semaphores, mailboxes, 
synchronous message-passing), real amt protected mode 
support, drivers lor up to IB COM ports and Novell's IPX 
services, and lots more... 

It's ROMable and very compact (about IAK code, 
hi data), making it ideally suited for Embedded Systems. 

RTKernel b well-documented and easy to use. All hardware 
drivers always come with source code; kernel source 
code available at extra charge. Ho run-time 
royalties. 

join thousands of satisfied customers! 



O W 3 
« ® 


Use RTKernel for: 

► process control 

► data acquisition 

► real-time simulations 

► background processing 




New Multifunctional Storage Device 


Gristle’s new multifunctional storage device is a combination 
of a phase-change optical drive and a CD-ROM drive. Photon is 
housed in a nigged metal box complete with a carrying handle. 
It has SCSI and parallel printer ports that allow for quick and 
simple connection to your PC or laptop. Photon can be used for 
software installation, backup, or data interchange. 

Price: £999. 

Contact: Cristie Electronic: 

+44 1453 823611; fax: +44 

Circle 1320 on Inquiry Card. 


LPA-PROLOG puts 
you in the limelight! 



L FA-FRO LOG lets you 
/ build them the ea&y way. high level 
j ha nd I in g of d islogs, men us. 
graphics; DLL. DDE and ODBC 
Interfaces; compact, fast 
and rqya Ity-fnse ru nti me ... • 
system. / 


Build Windows 3.1 
applTcatioristhat t 
really shine! 

Genuine 32-bit j 
applications on j 
today's f Co. j 

/ 


Not to mention the source level 
debugger, multi-file editor, Incremental 
and optimising compilers and Prolog library. 


Let LPA-PPOLOG put you in the limelight! 



Logic Programming Associates Ltd 
Phone (US Toil Free): 1-£00-949-7567 

Phone: +44 131 ©71 2016 - Fax: +44161 S74 0440 
Email: Tpd@dx.Gernpijlmfc.ca.uk - Compusen/er 100135*134 


SPARCBOOK DELIVERS 
MOBILE PERFORMANCE t 

Tadpole’s new notebook forma! 
Sparc Book 3GX is equipped 
with a 110-MHz MicroSparc 11 
processor* a high-resolution 800- 
by 600-pixel, 10.4-inch active 
matrix TFT display* and a 1.2- 
GB SCSI disk. Other features in¬ 
clude two PCMCIA slots* buill- 
in ISDN, a 14.4-Kbps data/fax 
modem, an Ethernet port* and 
SCSI ports. The SparcBook 3GX 
is aimed at such performance- 
driven applications as CAD, 
modeling and simulation, and 
database manage mem. 

Price: £9200. 


Contact: Tadpole Technology 
Cambridge, U K. 

+44 1223 428200 
fax: +44 1223428201. 

Circle 1321 on Inquiry Card* 

SERVER ACCELERATES 
GRAPHICS PRINTING 

The PRS 750 print room server 
from Night hawk Electronics ad¬ 
dresses the problem of speed 
degradation on networks when 
printing large documents or 
drawings* It transfers data from 
the file server to the print server 
at the same speed as other net¬ 
work transactions, which should 
interest those in the CAD* graph¬ 
ics* and publishing businesses. 
Supported networking OSes in¬ 
clude NetWare* Unix, Vines, and 
Windows NT, plus the Personal 
NetWare and LANtastic peer-to- 
peer networks. 

Price: starts at £900. 

Contact: Night hawk 
Electronics 

Saffron Walden. U.K. 

+44 1799540881 
fax:+44 1799 541713, 

Circle 1322 
on Inquiry Card. 
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WHAT’S NEW 



NEW 16-PORT 
ETHERNET SWfTCH a 

ML Electro-Optics' new 16-port 
Ethernet switch, the PlexSwitch 
5016, helps maximize Ethernet 
bandwidth. It does so by creat¬ 
ing high-performance work¬ 
groups within congested LANs, 
Since it offers an internal switch¬ 
ing capacity of 100 Mbps, all 
ports can intercommunicate at 
10 Mbps simultaneously. Two 
external high-speed ports pro¬ 
vide 100-Mbps access to high- 
performance file servers via 
FDDI or Fast Ethernet. 

The PlexSwitch is based on a 
“store and forward” architecture 
and processes multiple packets 
in parallel. It is appropriate for 
users who have several stand¬ 
alone bridges in their network or 
who are considering an alterna¬ 
tive to FDDI to obtain higher 
bandwidth. 

Call for price. 

Contact: ML Electro-Optics 
Oldham , U.K. 

+44 161 6271 WO 
fax: +44 161 6780124 . 

Circle X319 on Inquiry Card, 

TAPE STATION CONNECTS 
DIRECTIY TO ETHERNET 

Tape Station is a new series of 
tape drives that connect directly 
to any Ethernet LAN via either 
BNC or UTP connector. Each 
Station has a unique name so that 
several units can be installed. 
The devices offer capacities from 
$25 MB lo 8 GB using data car¬ 


tridges or DAT drives. All units 
ship with Windows and DOS 
software and include the ability 
to back up Novell file servers. 
Software for OS/2 and other 
OSes, including a Window's 95 
version, are under development. 
Price; starts at £1299, 

Contact: Cristie Electronics 
Stone house, U,K , 

+44 1453 823611 
fax: +44 1453 825768 . 

Circle 1340 on Inquiry Card. 

FAST ETHERNET ADAPTER 
FOR PCI SYSTEMS 

SysKonnect’s Fast Ethernet 
adapter. SK-NET Flash 10/100. 
supports the 100Base-TX and the 
1 QBase-T standards, so a proto¬ 
col exchange from 10 to 100 
Mbps is not necessary. The PCI 
bus-based system offers full 
plug-and-play slots, so that the 
PC automatically recognizes and 
configures the card after you've 
mounted it. The 32-bit bus of¬ 
fers internal data rates of 132 
MBps. The card supports full- 
duplex operation and can in¬ 
crease the network bandwidth to 
200 Mbps. The SK-NET 10/100 
comes w ith drivers for NetWare, 
Windows, Windows NT, IBM 
LAN Server, and Unix. 

Price: £529. 

Contact: SysKormect 
5chneider&Koch 
Ettlmgen, Germany 
+ 49 7243 5020 
fax: +49 7243 502 989. 
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THE STRONGEST PRINTER RANGE 


IN THE WORLD 


IS HERE 


Here, at your local distributor, is the reliable 
and high quality dot matrix, line, inkjet and laser 
printer range from Mannesmann Tally: products 
for all your applications, 

AUSTRALIA GPM Systems 03 019 0233 BAHRAIN Mandeb Campus Services 
0711717 BELGIUM Tracer Eumpa NV 02 5820031 CHINA Einstein Technology 
Industries Ltd 7 336 7530 TAIWAN ROC CYPRUS The Cyprus Import Corp Ltd 
2337033 DENMARK tversen $ Martens A5 44721 (00 EGYPT Microns 02 2916426 
FINLAND jerect Oy 90 527M GREECE Unicom SA 01 9430632/3 HONG KONG 
Clever Motion Industries Ltd 07370778 ICELAND Eirar j Skuhwon HF 01 633000 
INDIA Upi Data Systems 022 2026060 INDONESIA PT Pantpa Intfohitech Kompucer 
021 3(01066 IRAN Vartan Os Iran Co Ltd 21 7762703 ISRAEL Alpha Terminals Led 
03 6487795 JORDAN Computer and Communication* Systems 844080 KENYA & 
EAST AFRICA Mlcrapower foternationaii Ud 2 540198 KOREA International Business 
Computer Co Ltd 704 830 ( KUWAIT Sirvam Integrated Systems 4834542 LEBANON 
Information Management Ltd 01 601786 MALAYSIA Advantage Systems SDN.BHD 
3 7033 166 MALTA Philip Toledo Ltd 444747 THE NETHERLANDS Tracer Europa BV 
033 536536 NEW ZEALAND Pegasus 838 2081 NIGERIA & ALL ECOWAS 
COUNTRIES Isateng Ltd 01 841405 NORWAY Merkamildata 2 2095000 OMAN 
Capital Computer Centre LLC 590400 PAKISTAN Almsiud Microcomputers (PVT) Ltd 
21 442026 PHILLIPINES Maxicom 1 6355116 PORTUGAL D&R Lda 01 778 7928; 
Citronic 0| 828151 QATAR BCQ 32585! SAUDI ARABIA National Computer 
Systems Co I 479 3916 SINGAPORE SCesco InformationTechnology PTE Ltd 484 1417 
SOUTH AFHIC A Venture Computer Co <Pty) Ltd 11 792 7430 SPAIN SO I I S10 7100; 
town Assocados 1 677 8881 SWEDEN MD Distribution 87 520045 SYRIA Yaiigi & 
Co 11 2215503 TAIWAN Einstein Technology Industries ltd 7 336 9580 THAILAND 
Yip In Tsoi S Co Ltd 2 236 9294 TURKEY Performans 
212 288 5260/J; EBIM Ltd 392 228 1543 UNITED ARAB EMIRATES 
International Aertdie (Emirates) 4 523331 YEMEN Computer 
Information Centre t 226959; Yemen Computer Co I 20881 I 
ZIMBABWE Speciss Computers 4 794661 

Call +44 1734 78871 I for details of your local distributor or Fax +44 T734 771312 
Mannesmanrv Tally Ltd., Molly Millars Lane. Wokingham RG4I 2QT. UNITED KINGDOM 

MANNESMANN 
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DRIVE EIGHT MONITORS 
WITH A MAC t 

The new VOPEX-8M video split¬ 
ter lets a single Mac drive up to 
eight video monitors, all display¬ 
ing the same 



image. With a 100-MHz 


bandwidth, this device displays 
images that are as crisp as the orig¬ 
inals. All monitors connected to 
the VOPEX must be the same 
type. The unit connects directly 
to the Mac’s video-out port via an 
included 3-foot interface cable. 
Because all eight outputs are in¬ 
dividually buffered, the monitors 
don’t affect one another. 

Price: £692. 


Contact: Instrumentation Test 
& Measurement 
Wimbome Dorset, U.K. 

+44 1202 872771 
fax: +44 1202 871052. 

Circle 1312 on Inquiry Card. 

INTELLIGENT ENERGY SAVER 

The IES (for Intelligent Energy 
Saver) remote controller with 
built-in modem can automatically 
turn PC systems, monitors, print¬ 
ers, and fax machines on and off. 
For example, the DBS’s scheduling 
function lets you turn the system 
on only during standard working 
hours. You can also automate the 
system to allow backups. E-mail, 
or long-distance fax messaging to 
take place at off-peak times, when 
charges are lower. If control on 
demand is required, you can op¬ 
erate the IES via the internal mo¬ 
dem link, which lets you receive 
faxes without leaving the system 
on continuously. Additional en¬ 
ergy-saving features include au¬ 


tomatic printer or monitor shut 
down and automatic power off 
when the IES detects an unstable 
power source. 

Price: £145. 

Contact: Network Connectors 
Bristol, U.K. 

+44 1275 848421 
fax: +44 1275 848421. 

Circle 1342 on Inquiry Card. 

TWIN MONITOR MAPPER 

TWIN for Windows maps your 
Windows desktop over two or 
more monitors. When used with 
the Tornado PCI graphics board, 
TWIN enables each screen to 
provide a resolution of 1280 by 
1024 pixels in true color or 1600 
by 1280 in 65,000 colors. TWIN 
for Windows includes a utility 
that lets users configure the sys¬ 
tem so that any standard Win¬ 
dows software will run on either 
screen or split across screens as if 
they were one huge monitor. 
Price: £150 (without 


graphics boards). 

Contact: Datapath 
Derby, U.K. 

+44 1332 294441 
fax: +44 1332 290667. 

Circle 1343 on Inquiry Card. 

MO DRIVE WITH 
ENHANCED IDE INTERFACE 

Fujitsu’s M2541 MO magneto¬ 
optical storage drive for portable 
computers is a 17-mm high, 250- 
gram removable/rewriteable sys¬ 
tem that uses 3^-inch disks and 
offers 230 MB of storage. Due 
to its intelligent power manage¬ 
ment, the M2541 draws only 0.2 
W in sleep mode. An Enhanced 
IDE interface eliminates the need 
for a SCSI card and enables con¬ 
nectivity to any PC architecture. 
Price: £299. 

Contact: Fujitsu Europe 
Uxbridge, U.K. 

+44 181 573 4444 
fax: +44 181 573 2643. 

Circle 1345 on Inquiry Card. 



Micro-Software 


SuperMonitor 
for DOS, Windows 

The flexible and versatile solution for your serial data and protocol analysis. 
The continous graphic user interface for DOS and Windows" guarantees an 
easy operation. SuperMonitor is very quickly attached to a serial data 
transmission and is a silent but watchful observer of the operation. 

You are now able to considerably reduce I 
your development time and costs when 
setting up or monitoring a serial link by 
using Su perMonitor. 

SuperMonitor is able to execute not only 
simple short measurements but also long 
day and night runs. In Windows 3.x up to 
two measurements can run 
simultaneously using the Twin version. 

You even have the possibility as 
developer to extend SuperMonitor by 
using buperCom the heart of SuperMonitor 


• flexible software solution 

• up to 115 KBit baud rate 

• parity: none. even, odd, mark, space 

• stop bits: 1,1.5,2 

• data bits: 5.6.7,8 

• tone stamps with a precision of 10 gs 

• display of all modem lines 

• dynamic trigger function 

• extensive display, print and search functions 

• limited buffer only through the PC memory 

• data swap-out for long day and night runs 

• display modes: ASCII, Decimal, Hexadecimal 

• up to two simultaneously running measurements in Windows 

• IRQ0..IRQ15 and any port address 

• includes special adapter, cabel and I6bit serial board 



t ma rcn *• dgb 
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SuperMonitor for DOS only $398 
SuperMonitor for Windows only $498 
SuperMonitor for DOS+Windows only $768 
SuperMonitor for Windows Twin only $748 
SuperMonitor for DOS+Windows Twin only $998 

*W»Ktows=Windows 3.x ♦ Windows 95 



RS232-Toolkit, SuperCom for 


ipe 

DOS, Windows, OS/2, NT, WIN 95 

for MS C/C++, Visual C++, Turbo/Borland C/C++, 
Turbo/Borland Pascal, Delphi, IBM C/C++, WATCOM C/C++ 

SuperCom is the development tool for exacting serial communication 
software. That means high data security and highest transmission speed. The 
SuperCom libraries are fast even in a multitasking operating system like 
Windows 3.x, NT, Windows 95 or OS/2. The same programming interface is 
used among different languages and operating systems. 

• Interrupt driven- transmission, reception, linestatus, • Language independent DLL (Windows. NT, WIN95. 

modem status. Up to 115,200 bps. OS/2) which can be used for simultaneous transfers 

• UARTS: 8250,16450.16550 FIFO, any porl address, by applications 

• Simultaneous COM 1..COM_36 (and unlimited). • Mufoserial board support (AST. ARNET, DigiBoard 

PC/X, HOSTESS, SlARGATE). Reduces loading of 
CPU through support of intelligent DigiBoard PC/Xe, 
PC/Xem. PC/Xi boards (up to 7 Boards/PC II!). 

• Modem support, RS422/485 support. 

• Supports 286 DOS-Extender (e.g. PharLap. Borland) 

• NO ROYALTIES. No resident drivers* Just link the UB. 

• FREE technical support. FREE demo 

• Full source code (C or Pascal and optimized ASM). 

• SuperCom++ (C++ or Pascal OOP) included. 

• Protected Mode Interlace (Windows) Included. 


;t register programming*. Interrupt-Sharing 
• Flow control: RTS/CTS, DTR/DSR. XON/XOFF and 


• Directn 


user defined. ANSI, TTY, VT52 

• Protocols ASCII, XMODEM, XMODEM/CRC. 

YMODEM, YMODEM/BATCH, ZMODEM. 

• Timer, Ctri-Break and Exception handling. 

• Multitasking support (Windows. NT. WIN95, OS/2) 

• User Event Routines under DOS and Windows. 

• Under Windows user can even post messages to 
the application using PostMessage 

C/C++ or Pascal package for DOS only $299 
C/C++ or Pascal package for Windows, OS/2 or NT each $399 
C/C++ or Pascal combo pack for DOS+Windows only $528 
C/C++ combo pack for DOS+Wmdows+OS/2 only $799 
C/C++ combo pack for DOS+Windows+NT only $799 
C/C++ combo pack for DOS+Windows+OS/2+NT only $999 
•Under DOS and Windows Windows* Windows 3.x ♦ Windows 95 I6bl1. 

NT=Windows NT + Windows 95 326rt __ 

VISA, MC. COD. 



NEW!!! COMM-Enhcincer for Windoivs 3.x 


Forget the Windows 3.x COMM API limitations. Use the COMM-Enhaneer and extend 
your Windows 3.x COMM API based applications. Up to 40 channels (COM1...COM40!) 
and ui ’* 

PriceS 


nd up to 115.200 bps. It uses SuperCom*3!!! 

Vice >299 (together with any SuperCom combo supporting Windows 3.x $199!) 


ADONTEC Computer Systems Ltd 

Hoelderlinstr. 32 

D-75433 Maulbronn, Germany 

Phone: +49-7043-9000-20 
FAX: +49-7043-9000-21 


Fine Line International 
7000 Malone Rd, Forestville 
CA 95436. USA 

Phone: +1-707-887-3400 
FAX: +1-707-887-1015 


In Israel, call: 

Phone: +972-3-924-3555 
FAX »972-3-924-3132 

In Italy, call: 

ptione +39-49-8713444 
FAX: +39-49-8713055 
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WHAT’S NEW 


Software 


Mainframe-Like Job Scheduling for NT 


Argent Queue Manager (AQM) 2.3, a batch job scheduler for Windows NT, has features typically 
found in a mainframe batch job scheduling system. AQM 2.3 has full dependency support, alerting 
sequences for job failure, and 
time-zone support Its Batch Con¬ 
trol Language lets you download 
files from legacy systems. AQM 
can be installed remotely from a 
local computer and gives the sys¬ 
tem manager the flexibility to sub¬ 
mit a job under a user’s account. 

Price: US$1980. 

Contact: Sunbelt International 
Rueil-Malmaison, France 
+33 1 47770500 
fax: +33 1 47770299. 

Circle 1.330 on Inquiry Card. 



and includes error recovery as well 
as backup and restore modules. It 
runs under DOS, Windows, and 
OS/2 and supports such 32-bit 
compilers as Watcom C 9.5, Bor¬ 
land C++, GNU C, and IBM C++ 
Tools. 

Price: Starts at DM 460. 
Contact: SLAB 
Holzgerlingen, Germany 
+49 7031 604449 
fax: +49 7031 604223. 

Circle 1.326 on Inquiry Card. 


MPEG RECORDING SYSTEM 


SDK CREATES DOCUMENTS THAT 
“SPEAK” ITALIAN AND KOREAN 

Lernout & Hauspie’s Text-to- 
Speech software development 
kits are now available in Italian 
and Korean. The system converts 
written text in word processing 
documents, spreadsheets, and 
databases into natural-sounding 
speech. With the Texl-to-Speech 
SDK, developers can integrate 
the technology in Windows 3.1 
and Windows 95 applications. 
The SDK includes a DLL, sam¬ 
ple programs, API function ref¬ 
erence and language-specific ref¬ 
erence guides, and user-defined 
exceptions dictionaries. 

Price: US$1995. 

Contact: Lernout & Hauspie 
Woburn, MA 
(617)932-4118 
fax: (617) 932-9209. 

Circle ±323 on Inquiry Card. 

INTERNET ACCESS SOFTWARE 
FOR LANS t 

Turnpike is an integrated Internet 
access program for Windows 
that is designed for dial-up users. 
It includes E-mail and a news 
reader as well as FTP, Telnet, 
Finger, and Ping. With Turnpike, 
you can have several mailboxes 
and more than one address. An 
address book automatically 
records all E-mail addresses. The 
multiuser version works on a 
LAN so that only one file server 
is required to handle mail and 
news. Turnpike is MIME-com- 
pliant and includes SMTP server. 



POP3, POP2, and NNTP. The 
included Winsockets, TCP/IP 
stack and PPP/SLIP drivers let 
you access the World Wide Web. 
Price: £99 for a single PC; 
£249for a five-user license. 
Contact: Turnpike 
Dorking, Surrey, U.K. 

+44 1306 747747 
fax: +44 1306 747749 
http://ww\v.sunbelt. co. uk. 

Circle ±324 on Inquiry Card. 

WEBMANAGER PUBLISHING 
ON THE WEB 

Descartes’ Webmanager is a new 
tool for publishing on the World 
Wide Web. It comprises user-de¬ 
finable data-entiy screens with an 
“HTML merge” function and a 
customizable editor. Webman- 
ager-designed templates are au¬ 
tomatically uploaded to your Web 
server. A repository 
tracks all changes to 
ensure you have a 
separate update of 
your work. The ven¬ 
dor claims that Web¬ 
manager helps users 
who are not familiar 
with HTML run a 
Web site with a min¬ 
imum of bother. 

Price: Starts at £400. 

Contact: Descartes 


•i ■«.» 


Solutions 
Manchester, U.K. 

+44 161 953 4114 
fax: +44 161 953 4108 
http.VAvww. u-net. com/descartes. 

Circle ±325 on Inquiry Card. 

DATABASE FOR APPLICATION 
DEVELOPERS ▼ 

The DTF relational database sys¬ 
tem for applications developers 
comes as a library of C/C++ func¬ 
tions and provides dynamic SQL 
so that the source code is readable 
even during a debugging process. 
It uses virtual memory techniques, 
special cache modules, and a 
client/server architecture to en¬ 
hance performance in environ¬ 
ments with little memory. DTF 
uses separate “Workspaces” to 
process queries simultaneously 


Easy-CD Video is Windows CD 
recording software that follows 
the White Book Video CD speci¬ 
fication. It lets you rearrange, add, 
and delete video clips and report¬ 
edly supports all CD recorders cur¬ 
rently on the market. With Easy- 
CD, you can drag and drop 
MPEG track files from the 
files manager into the pro¬ 
gram window. Any con¬ 
nected CD recorder is auto¬ 
matically recognized and 
installed. 

Call for price. 

Contact: lncat Systems 
Milano, Italy 
+39239311341 
fax:+39 2 3931 1374. 

Circle ±333 on Inquiry Card. 
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High level 
user friendly 
Application generator 
for telephony solutions 

Casper Voice allows both programmers 
'and nonprogrammers to develop applications for up 
to 30 ports per PC. using a wide range of Dialogic 
products. Future users of Casper Voice are offered a 
demo diskette free of charge. 

Roskildevej 126 
4100 Ringsted 
Denmark 

Phone +45 57 67 30 00 • Fax +45 57 67 40 45 


Used by BT Laboratories, Nortel and Philips 


Subscribe Now! 

+ 1 - 609 - 426-5526 


BYTE is the global authority for technology inte¬ 
gration. BYTE provides technology experts with 
in-depth coverage of emerging technologies, 
leading-edge products, and interoperability for 
enterprise-wide computing. 

Subscribe Today! 

Outside the US 1-609-426-5526 
fax 1-609-426-5434 

Subscription rates: 

US $24.95 

Canada or Mexico $29-95 

Outside North America $60.00 surface delivery; 

$85.00 airmail delivery 

All rates are quoted in US funds; please inquire for 
foreign rates in local currency. 


BYTE 


Because the Expert s decide. 



NETWORK-READY 
CONTACT MANAGEMENT ▲ 

SuperOffice 3.0 is a network- 
ready contact management soft¬ 
ware package for Windows that 
includes calendar sharing between 
users, group scheduling, inter¬ 
office E-mail, and document im¬ 
age processing. It offers access to 
corporate databases and linkups 
to employees in the field. The sys¬ 
tem works with existing word 
processors and spreadsheets, so 
you can continue to use your fa¬ 
vorite applications. 

With SuperOffice, you can cre¬ 
ate several projects and track the 
progress of each, assign internal 
and external users, and cross link 
between contact records and the 
project. 

Price: DM 610 for a single 
user; DM 2430for ti five-user 
license. 

Contact: SuperOffice 
Oslo , Norway 
+4722 83 1550 
fax: +47 22 S3 5590. 

Circle 1332 on Inquiry Card. 

MAXIMIZE YOUR 
SALESCONTACTS 

Maximizer for Windows is a con¬ 
tact management package that of¬ 
fers a complete range of features 
for client and prospect follow-up. 
Features include a client database 
with an unlimited number of con¬ 
tacts per client and unlimited notes 
on each client and contact level. 
The software comprises an inte¬ 
grated word processor with spell 
checker, extensive mail-merge fa- 
cilities, standard reports, an 
agenda with “hotlist" features, 
group scheduling, and automatic 
action logging. Maximizer is 
available in a stand-alone or LAN 
version covering all major net¬ 


work platforms. 

The vendor also 
offers the qualifica¬ 
tion and forecasting 
system SalesVision 
that rates and moni¬ 
tors progress of po¬ 
tential orders and 
contracts. 

Price: Maximizer, 
£330; SalesVision, 
£950. 

Contact: Nomis 
Camberley, Surrey , U.K. 

+44 1276 22168 
fax: +44 1276 22168. 

Circle 1327 on Inquiry Card. 

SCRIPTED WINDOWS 
LOG IN TO NETWARE 

WinLogin lets you log in to your 
NetWare LAN directly from 
Windows and, therefore, offers 
a Windows replacement for the 
Novell DOS Login program. 
WinLogin offers full support of 
log-in scripts. It features a Win¬ 
dows batch-command processor 
and supports bindery and NDS. 
Network Utilities says the soft¬ 
ware is particularly useful where 
users rely on asynchronous re¬ 
mote connections to a server. 
Call for price. 

Contact: Network Utilities 
Surbiton, U.K. 

+44 181 391 9200 
fax: +44 181 391 9233. 

Circle 1336 on Inquiry Card. 

ELECTRONIC FILING 
FOR YOUR OFFICE 

EGAMI is a complete office fil¬ 
ing system that includes docu¬ 
ment image processing and an 
8-pages-per-minute scanner. 
Within each file, you can create 
up to 26 sections to control and 
process documents. It lets you 
rotate, enlarge, and mark images. 
You can also attach comments 
and descriptions to documents 
and images. The system supports 
optical WORM disks and CD 
jukeboxes for archiving. 

Price: Starts at £1995. 

Contact: DP Advisers 
London, U.K. 

+44 171 834 4068 
fax: +44 171 630 7952. 

Circle 1328 on Inquiry Card. 
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WHAT’S NEW 


MULTIMEDIA AUTHORING 
WITHOUT PROGRAMMING 

The SM ARTbook for Windows 
multimedia authoring program 
inc I udes bac kg rou nd -ge n erati on 
tools, a simplified command 
structure for creating hyperlinks 
via buttons, and hot area and hot 
words. It supports AVI video and 
high-resolution fractally com¬ 
pressed images. 

Price: £299; £99 for SMART- 
book Lite . 

Contact: Frax 
Aberdeen, Scotland 
+44 1224 621144 
fax: +44 1224 620789. 

Circle 1335 on Inquiry Card. 

SCAN AND CONVERT 
IMAGE FILES 

Sentfactor Image Viewer helps 
you find images on your PC. It 
lets you scan the contents of each 
directory until you recognize the 
particular image that you want. 
The Image Viewer not only in¬ 
cludes a slide show utility and 
200 stock photography images, 
but it also lets you convert 
among 15 common file types in¬ 
cluding BMP, CALS, JPEG, 
MAC, RAS, and WPG. 

Price: US$29. 

Contact: Sentfactor 
Galway, Ireland 
+353 91 94393 
fax: +353 91 90644. 

Circle 3.337 on Inquiry Card. 

DEVELOPMENT ENVIRONMENT 
FOR DISTRIBUTED OBJECTS 

JBA Guidelines is a software de¬ 
velopment environment for gen¬ 
erating graphical client/server 
applications for the workgroup 
up to the enterprise. The latest 
version, 3.1, introduces a mes¬ 
saging layer that ensures that all 
applications are object-enabled 
and, therefore, can be used in ob¬ 
ject-oriented databases and OSes 
with minimal amendment. It is 
targeted at COBOL, Basic, C, 
and C++ development teams. 
Guidelines lets you create pro¬ 
grams that run on the PC and on 
the server platform. 

The new CORBA-compiiaiu 
messaging layer provides an in¬ 
terface between object calls and 


code. The vendor claims that the 
coexistence of traditional and ad¬ 
vanced object technology enables 
an evolutionary migration from 
client/server to distributed objects. 
Price: Starts at £595. 

Contact: JBA 
Studley, U.K , 

+44 1789 400212 
fax: +44 1789 400675. 

Circle ±334 on Inquiry Card. 

RAD TOOL FOR 
EMBEDDED SYSTEMS 

Nohau’s Codewright, a Windows- 
based programmer’s editor for 
embedded projects, lets you se¬ 
lect text by line and column, au¬ 
tomatically change a variable 
name across different files, and 
open a large number of files with 
a single command. You can cus¬ 
tomize Codewrighf s interface to 
suit particular menu and com¬ 
mand preferences. It al so features 
^CromCoding," allowing color 
coding of commands, keywords, 
strings, numbers, and commands. 
Price: £185. 

Contact: Nohait 
Hamprilire. U. K. 

+44 1962 733140 
five: +44 1962 735502. 

Circle ±347 on Inquiry Card, 

MULTIMEDIA 
PRODUCTION TOOLS 

MediaShop for Windows offers 
comprehensive animation, sound 
editing, and media-integration 
tools. This multimedia produc¬ 
tion package is aimed at devel¬ 
opers. trainers, animators, and 
designers who need to create cor¬ 
porate presentations, point-of- 
sales kiosks, or interactive 
games. The Motion Editor mod¬ 
ule provides cell- and path-based 
animation capabilities. The inte¬ 
grated Paint Program features 
24-bit color, onion skinning, and 
antialiasing. The Sound module 
offers special effects such as am¬ 
plify, echo, fade-in, and fade-out 
in 16-bit stereo quality. 

Call for price. 

Contact: Gomark Ltd. 

London ,, U.K . 

+44 171 731 7930 
fax: +44 171 736 1215. 

Circle ±343 on Inquiry Card. 
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BET YOU'VE 
GOT A FILE 

that takes 
2 0 minutes 
to Ac CESS 


Oh yes you have. It's not in a 
buffer. lt J s in a buff folder, 
in the drawer of someone 
who shouldn't have 
taken it out of the filing 
cabinet in the first place. 
Why, oh why, are you still working 
with paper filing ? Look at EasiFile; the plug and 
play, network ready, electronic filing system. 
Starting at just £5,750, 
including Pentium PC, 

—■ 

scanner and optical 
disk storage, it's about 
half the price of other DIP 
systems. And makes file access quick and easy. 

For further information - and a free guide to 
Electronic Filing - return the coupon or call free 
on 0800 37 11 86, Reseller enquiries welcome. 






BE A WELL DOCUMENTED SUCCESS 


1-1 

Yes, please send me details of EasiFile - and MDi r s free Guide to 
Electronic Filing. 1 

Send to: MDi Systems Ltd., Newmains, S teuton, Dunbar EH42 1TQ UK. 

Name __ 


Position _ 
Company 
Address _ 


email: easrftIe@rr>disystems.ca.uk Internet: http:,'7www.mdiiyitem5.-LO.uk/ea5iifile 
snaiTmaEI: MDi Systems Ltd, Newmainf, Stenton, Dunbar, Scotland, EH42 TTQ UK. 
Telephone: Asia/Pacific Rim (852) 2545 05G7 Holland: (42) £72192 
USA: East Coast (703) 356 9803 West Coast (415) 655 3765 Central (214) 387 2855 
Overseas enquiries to UK: Telephone (44) 1363 B50 65D Facsimile (44) 1353 BSD 673 


BVINT/DCT 
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+44 161 406 7399 
fax: +44 161 406 7410 
http://www.u-net. com/ 
pathfinder/. 

Circle 1339 on Inquiry Card. 


WIZRULE ANALYZES 
DATABASE LOGIC 

WizRule for Windows is a new 
database-auditing tool that dis¬ 
covers rules and errors in a data¬ 
base. It is based on an algorithm 
that reveals the rules indepen¬ 
dently and detects deviations 
from those rules. By focusing on 
the deviations, you can identify 
errors in the database contents 
and correct them. It can produce 
reports and read Xbase, Paradox, 
and Access files and other 
ODBC-compliant databases. 
Price: £330. 

Contact: Softwerk 
Arlesley, U.K. 

+44 1462 832244 
fax: +44 1462 832288. 

Circle 1346 on Inquiry Card. 


A Message to Our Subscribers 


F rom time to time we make the BYTE subscriber list available to other companies whose 
products or services would be of interest to our readers. We take great care to screen these 
companies, choosing only those who are reputable. Furthermore, subscriber names are made 
available for direct mail purposes only; telemarketing calls are strictly prohibited. 

Many BYTE subscribers appreciate this carefully managed program, and look forward to receiving 
information of interest to them via the mail. While we believe this information is of benefit to our 
subscribers, we firmly respect the wishes of any subscriber who does not want to receive 
promotional literature. Should you wish to restrict the use of your name, please send your request 
(including your magazine mailing label, name, address, and subscription account number) to: 

BYTE Magazine Subscriber Services 
PO Box 555 Hightstown, NJ 08520 


A Division of The McGraw Hill Companies 




SYNCHRONIZE 
YOUR AGENDAS ▲ 

Agenda Link 2.0 converts and 
synchronizes information from 
the Agenda software running on 
the Psion Series 3 or 3a and 
Lotus Organizer versions 1 and 
2. It lets you convert diary and 
anniversary data one-way and 
synchronize two Agendas. You 
can even save a file directly to 
the Psion’s internal drive. 

Call for price. 


Contact: Widget Software 
Knebworth , U.K. 

+44 1438 815444 
fax: +44 1438 815222. 

Circle 1331 on Inquiry Card. 

ADD AN ENCRYPTED DRIVE 
TO YOUR SYSTEM 

ZSafe for Windows and DOS 
creates an additional, secure 
drive on your PC hard disk. The 
drive’s contents are encrypted 
and decrypted on the fly. The 


physical size of the virtual drive 
is dynamically adjusted and re¬ 
quires only enough space to store 
the logical contents. 

Price: US$199. 

Contact: Zincom 
Knutsford, U.K. 

+44 1565 650383. 

Circle 1338 on Inquiry Card. 

NEW HELP DESK AUDITOR 

The Barefoot Auditor—Support 
Edition helps IT administrators 
and support staff analyze a PC’s 
configuration. It provides a sim¬ 
ple means of identifying all files 
on a PC and grouping them by 
function. An expert system ana¬ 
lyzes the content of executable 
files and produces a number of 
standard reports, including mem¬ 
ory managers, mouse and screen 
drivers, and fonts. 

Price: US$277for a single PC; 
US$877for multiple PCs. 
Contact: Pathfinder 
Stockport, U.K. 
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BOOKS & CD-ROMs 


Working in the Code Mine 


DENNIS BARKER 


I t’s hell working at Microsoft. Or so it is for the techno-turks in Microserfs , a 
zippy novel about 20-somethings hacking away in Mr. Bill’s code mines. In 
the great work literature of the past, cruelly oppressed laborers slaved in slaugh¬ 
terhouses, sloshing around in guts and gore. These kids are bummed because 
they have to stay up all night debugging, trying to meet shipping dates, strung out 
on Chee*tos and Tab, living in fear of being flamed by Bill. 

Meanwhile, they exist day by day, line by line, lamenting their lack of personal 
lives (“my universe consists of home, Microsoft, and Costco’’), plotting their 
escape from Redmond, and being sure to check Microsoft’s NASDAQ price. 

The main characters are programmers—narrator Daniel works in product test¬ 
ing—but they talk more like industry groupies. They make a few obligatory ref¬ 
erences to C++ and class libraries, but mostly they talk Silicon Valley trash: the 
differences between Microsoft and Apple (“better cafeterias’’ versus “better 
nerd toys”), the “weird” corporate culture at Intel (staffers arc suspected of be¬ 
ing cyborgs), gossip, why Windows is counterintuitive, and the Cult of Bill. 

And they whine, oh how they whine, that they’re not “One- 
Point-Oh”—the first people to work on the first version of 
something. Being One-Point-Oh is what makes you a 
Cyberlord rather than a Microserf. 

Coupland gets a little too cute sometimes, and his 
characters tend to talk like sitcom people, always quick 
with the riposte and bubbling with witty asides. But his 
observations are dead-on; he’s much funnier than any¬ 
one writing in the high-tech press. There’s a great 
scene set in a meeting with venture capitalists. Daniel 
uses pop metaphors to describe the money types. 
There’s “VC Woman with Barbra-Streisand-in-Con- 
cert Hairdo” and “Young VC guy, who would be 
the same age as Rosemary’s Baby.” 

Coupland’s treatment of computers is more 
cultural than technical. They are props rather than 
an essential part of the story. In fact, he’s more 
interested in the low-tech knickknacks of the social landscape 
than he is in computing technology. For every reference to a Pentium or the In¬ 
ternet, there are a hundred mentions of warehouse stores, Pop-Tarts, Legos, Mel¬ 
rose Place , CNN, and aerosol cheese. 

But that’s OK. Coupland uses these cultural bits to good effect. Daniel describes 
his housemates in terms of their dream Jeopardy categories. There are enough pop 
references in this book to fill a CD-ROM on merchandise and entertainment of 
the late twentieth century. 

Coupland’s story is only partially about working at Microsoft. Mostly, it’s 
about people and their relationships, not about the epic struggle to link objects. 
It’s all seen through the eyes of 20-year-olds, but don’t let that scare you away. 
The concerns here are universal: family, friends, and making a living. 

Compared to some of the great work novels, Microserfs doesn’t have the 
weight of Upton Sinclair’s The Jungle, and it doesn’t have the low-down grit and 
pathos of Charles Bukowski’s Post Office. But it’s a 
pretty good story, sometimes touching, often funny, 
and it’s a very entertaining chronicle of life in these 
weird times. ■ 



MICROSERFS 


Dennis Barker has never worked in a code mine, hut he’s held 
a variety of editing positions at BYTE. You can reach him on 
the Internet or BIX at dharker@bix.com. 


Douglas Coupland 
Regan Books/HarperCollins 
ISBN 0-0S-039148-0 


$21 



MARILYN REMEMBERED 


BERNARD OF HOLLYWOOD’S MARILYN 

Corel Corp., 1600 Carling Ave., Ottawa, Ontario, Canada 
K1Z 8R7, (613) 728-8208, $69.95 

■ have always had a fondness for Marilyn 
Monroe. After all, we share the same birth¬ 
day (June 1). But my fondness never turned 
into the fascination that many die-hard fans 
have for the platinum blonde beauty. Bernard 
of Hollywood’s Marilyn (which works on 
Macintosh System 7.0 or Windows 3.1 or 
higher) traces her life from the early days as 
Norma Jean to that tragic day (August 5, 
1962) she died. The 
disc is based on a 
book of the same ti¬ 
de by Susan Bernard, 
daughter of renowned 
Hollywood photogra¬ 
pher Bruno Bernard, 
often described as the 
“discoverer of Mari¬ 
lyn Monroe.” 

Accompanied by a 
jazzy 1950s sound 
track, you can page 
through Susan Ber¬ 
nard’s text, which of¬ 
fers links to audio 
and video clips of Monroe. You can also lis¬ 
ten to the journal entries of Bruno Bernard. 
The video clips are highlighted by Monroe’s 
famous rendition of “Happy Birthday” sung 
to John F. Kennedy, her original screen test, 
and newsreel footage of Joe DiMaggio at 
Monroe’s funeral. And there’s also a screen 
saver of, guess who, on the CD-ROM. 

You also get a time line of Monroe’s life, 
which includes a glossary of her 29 films and 
a list of 103 “essential” Marilyn Monroe facts. 
Only the truly obsessed fan would care that 
Monroe had a weakness for chocolate Eclairs, 
that her dress size was 12, and that her fa¬ 
vorite snack was caviar. 

I was, however, impressed with Bruno 
Bernard’s photographs of Monroe. The disc 
includes a number of his works, and it’s easy 
to see how they helped Monroe become a 
legend. 

As the cake comes out and my family be¬ 
gins to sing. I’ll remember Monroe, but don’t 
ask me to tell you that her pant size was nine. 

—Jeff MacClay 
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THE NEW ULTRAPORTABLE PORTEGE' 


Toshiba engineers have done it again. Now you can get the incredible 
speed of a 90MHz Pentium" processor in an ultraportable. The 
top-performing Portege 610CT is packed with all the 
sophisticated features you’d expect in a full-size 
computer. A Lithium Ion battery provides up to five 


PORTEGE 
61OCT 


720 Million Byte HDD, a large 9.5" diagonal color display, two 
stacked PC Card slots, a captivating sound system and an 
optional Port Replicator for one-step connection 
to your desktop. See how far Toshiba has taken 
every aspect of portable computing. And think 


hours of use — without a recharge. Add to that, a spacious where it can take you. Call 1-800-457-7777 for your nearest dealer. 









Up to 5 Hours of Battery Life 




MINIMIZE MASS. 
MAXIMIZE ACCELERATION. 



90MHz Pentium ” Processor 


The Portage legacy. The Portfyt Series has won 
prestigious awards including PC Computings 
Product of the Year and Portable MIT and 
PC Magazine's award for Technical Excellence, 




PC Card expandability, two stacked PC Card 
slots (two Type II or one Type III) tern your 
options for storage, fax/modem and 

the future wide open. 



PORTEGE610CT FEATURES: 

* Integrated 16-bit Sound Blaster™ 

■4Mis.-9.9’x7.9’x2.0" 

MR 


* 90MHz Intel Pentium" processor 

compatible sound system 

4 Optional Port Replicator 



* 9^ dk 24-bit color TFT active 

4 New enhanced lithium Ion battery 

4 DOS, Windows* for Workgr oups, MaxTime* 


matrix display - 16.7 million colors 

4 TVo slacked PC Card slots 

Power Management and Fn-esse" software 


* 720 Million Bytes (=686MB) HDD 

(two TVpe II or one Type HI) 

■ Toll-free technical support — 


* flMB RAM, upgradable to 40MB 

4 VL local-bus video 

4 AccuPoinf integrated pointing device 

4 External 3 S n M4MB floppy drive 

7 days a week/24 hours a day 

. 1 

Pentium' 

■ pnoc ESHOH 


In Touch with Tomorrow 

TOSHIBA 

Toshiba. The World's Best Selling Portable Computers. 

© 1995 Toshiba America information Systems, Inc. All products Indicated by trademark symbols ate trademarked and/or registered by their respective companies The Jntet Ingidfl logo is a trademark of Intel Corporation. 


Circle 105 on Inquiry Card. 















D on’t be fooled by fast CPUs: The PC of 1995 
is little more than a souped-up IBM AT from 
1984, which was a minor improvement over 
the IBM PC of 1981, which was based on 
technology from the 1970s that wasn’t so 
hot to begin with. Fortunately, that’s all 
about to change. 

Some differences will be externally obvious. Think 
sleek shapes in black or Caribbean colors. Imagine a col¬ 
lection of compact components and a svelte LCD. Reliable 
voice recognition is on its way. Cables will give way to in¬ 
frared beams. And built-in video cameras will let your 
PC stare back at you. 

But to really appreciate the new PC, look under the 
hood. New technologies will unleash the full potential of 
modern operating systems and microprocessors, and per¬ 
formance bottlenecks from albatrosses like the ISA bus will 
disappear. Four of these technologies are available now: 
Plug and Play (PnP), universal serial bus (USB), unified 
memory architecture (LIMA), and native signal processing 
(NSP). Together, these technologies will create a more 
integrated PC that is easier to configure, has significantly 
faster I/O, uses memory more efficiently, offers more fea¬ 
tures without extra hardware, and costs relatively less 
than today f s equi valent systcms. 

The new PC won't make its debut with fanfare and 
fireworks. Rather, it will evolve steadily over the next 
five years (see "Old PC vs. New PC,” page 55). Here’s 
what to expect during that evolution. 

Still Praying for Plug and Play 

To see tomorrow’s PC, look at today’s Macintosh. Macs are 
far from perfect, but they have pioneered many technolo¬ 
gies now coming to PCs. Plug and play has been standard 
since the 1980s, along with reasonably fast and easy-to-use 
I/O interfaces such as SCSI and the Apple Desktop Bus 
(ADB). Numerous Macs employ a unified frame 
buffer/memory architecture, and Power Macs use NSP for 
some telephony applications. Moreover, the latest Power 
Macs are the first mainstream computers to discard their 
legacy I/O bus (in this case. NuBus) in favor of PCI, 
Playing catch-up with Apple, however, is not what PC 
designer have in mind. The goal is to leapfrog the Mac by 
adopting superior versions of these technologies when¬ 
ever possible. Leading the charge are Intel and Microsoft, 
who may be the only companies powerful enough to direct 
wholesale changes in Lhc industry. (See the text box “In¬ 
tel and Microsoft: The Agents of Change,” page 58.) 

PnP is high on Microsoft’s agenda because it’s proba¬ 
bly the most glaring remaining difference between a PC 
and a Mac. Although Windows 95 is loaded with PnP 
features (the Device Manager, dynamic configuration, the 
Add New Hardware Wizard, and more), they aren't much 
help if the computer and peripherals don't support PnP 
as well. Without a PnP BIOS and PnP devices that coop¬ 
erate with each other and with the OS, painless system 
expansion will remain just slightly out of reach (see 
“Transforming the PC: Plug and Play,” September 1994 
BYTE). 

Fortunately for long-suffering PC users, there's strong 
movement toward PnP. All signs point to wide adoption of 
PnP throughout the industry in 1996, even if the only mo- 



Four new technologies 
will usher your next PC 
into the ’90s 


TOM R. HALFHILL 
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tivation for some vendors is to control 
their skyrocketing technical-support costs. 

All along, Apple has preached the 
gospel that hardware and software must be 
tightly integrated. Unfortunately for Ap¬ 
ple, it’s hard to sell this integration as a 
feature precisely because it’s so transpar¬ 
ent. It was easy for Apple to achieve this 
level of integration because, until recent¬ 
ly, the Mac was a closed, proprietary sys¬ 
tem available only from Apple. 

Ironically, as the PC becomes more 
like a Mac, a Mac may become more like 
a PC, since Apple now is licensing the 
Mac OS to clone makers and porting it 
to the PowerPC common hardware plat¬ 
form. 

Port Power 

USB represents another major improve¬ 
ment in PC architecture. This external I/O 
interface will begin appearing in com¬ 
mercial desktop systems next year. If it 
succeeds, USB could eventually replace a 
whole slew of ports on today’s PCs. This 
won't happen immediately, because the 
huge installed base of PCs impedes rapid 
change. Nevertheless, I/O bottlenecks will 
push PC vendors to add an interface de¬ 
signed with 1990s technology. 

Venerable RS-232 serial ports offer 
speeds of from 9.6 to 115.2 Kbps, de¬ 
pending on the type of universal asyn¬ 
chronous receiver/transmitter (UART) in 
the computer. USB's maximum band¬ 
width is 12 Mbps—although actual data 
throughput is more like 8 Mbps—in¬ 
cluding a 1-Mbps subchannel for low- 
speed devices like a mouse or keyboard. 
That's enough bandwidth to handle every¬ 
thing from keyboards and mice to video 
monitors, modems, scanners, printers, 
ISDN adapters, and MPEG-2 compressed 
video. 

In addition, USB is both asynchronous 
and isochronous. Isochronous transfers, 
such as audio and video, get top priority, 
assuring that time-sensitive data streams 
are not interrupted. USB lets you daisy- 
chain up to 127 devices in a tiered-star 
topology: Each device can house a USB 
hub to which additional devices can con¬ 
nect. Cable segments can be 5 meters 
long. It supports hot-plugging, so you can 
add or remove devices without powering 
down the computer. If the devices and the 
OS support PnP, the appropriate device 
drivers can automatically load and un¬ 
load. 

USB is also cheap to implement. Some 
of Intel’s PCI chip sets will soon include 
USB logic, so the only additional cost is 
for the 35-cent external connector. As 


N ow that PC architecture is being 
overhauled (see main story), how 
different will your next PC look? 
Our cover shows three possibilities: The 
Apple Sweep and IBM Leapfrog are in¬ 
dustrial designs, while the Archistrat 4h 
was scheduled to ship commercially as we 
went to press. All three are significant be¬ 
cause their capabilities, as well as their ex¬ 
ternal design, are made possible by the 
new technologies being incorporated by 
the next generation of PC's. 

Sweep designer Tim Parsey says the 
flat-panel display inspired Apple to create 
a desktop system built around components 
that are smaller and thinner than conven¬ 
tional PCs. but offer the same computing 
power as the stacked boxes we're used it) 
working with. Inside the Sweep is a stan¬ 
dard motherboard that can house next-gen¬ 
eration PowerPC chips. The keyboard 


tucks away into the horizontal stand. The 
main vertical segment holds CD-ROM. 
hard-disk. PC Card, and floppy drives. 
Built-in audio gets a boost from two tweet¬ 
ers and detached external speakers. 

The Leapfrog also uses the LCD to 
break the bounds of the desktop mold. The 
portable display panel holds the CPU. as 
well as the hard-disk, floppy, and PC' Card 
drives. The pen stylus and pen-based soft¬ 
ware launche applications. For a more tra¬ 
ditional desktop unit, attach the LCD panel 
to the docking station (nicknamed the lily 
pad), which features a slide-out keyboard. 

The Archistrat Systems 4s and 4b com¬ 
puters use a custom connector that sits be¬ 
tween a partitioned motherboard and a 
passive backplane. The architecture lets 
you mix and match CPUs. I/O subsys¬ 
tems, and other fundamental components 
to accommodate your needs (for details, 
see the text box “Coming Soon: Archistrat 
4s," on page 60). 



Coming Soon 

ATX Motherboards 


Intel’s new ATX motherboard 
is the first major reengineer¬ 
ing of the PC motherboard in a 
decade. It sets a new standard 
for motherboard configuration 
for desktops and mini-towers 
that improves the component 
layout. ATX also costs less to 
manufacture; provides easier 
access to slots, cables, and 
bays; reduces noise and pow¬ 
er consumption by requiring 
only one cooling fan and a 
smaller power supply; and fits 
existing AT and baby AT cas¬ 
es. It also fits into a new small- 
footprint case that stacks the rear connectors to save even more space. The 
ATX will appear in PCs later this year. Contact: Intel, Santa Clara, CA; (800) 538- 
3373 or (408) 765-8080; http://www.intel.com/pc-supp/platform.html or 
/motherbd/atx.html. Circle 1075 on Inquiry Card. 


AW Showing 

Jabra-Net Telephony 

The Jabra-Net $99 package includes Jabra’s Ear 
Phone, AlgoRhythms’ PC Phone program, and Vocal¬ 
Tec’s Internet Phone software that turns your PC into 
a hands-free telephone that can place global long¬ 
distance voice calls over the Internet for the cost of a 
local call. The Jabra Ear Phone is a clever gadget all 
by itself—it fits in your ear and picks up your voice with 
a unidirectional mike concealed in the earpiece. Con¬ 
tact: Jabra, San Diego, CA; (800) 327-2230, (619) 
622-0764, or fax, (619) 622-0353; sales@jabra.com; 
http://www.jabra.com. Circle 1079 on Inquiry Card. 
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may get a hernia from lifting 
CRT because it's so big. 


V: m 


II C 


lIMFHOV 


If you absentmfndsdly switch 
off the computer before .clos¬ 
ing ail your programs, you 
itiight lose your files or 
scramble ft hard drive. 


UUUifi 


Take a fresh, hard look ai the PC on your desk, Many users don't notice what 
cause they either assume that computers are inherently difficult to use or they've grown accustomed 
with a pebble in their shoe, Mae users needn't smirk; some of this applies to your machines, too. 


k S wrong be- 
to walking 


_you boot the machine, .it 

•sounds like a vacuum cleaner 
because of the fans that cool the 
components and power supply. 


The hodgepodge of I/O ports and 
connectors Includes, some that 
haven't been significantly updated 
since The days of 300-baud modems. 


PCs still need plugrin cards for LAN con¬ 
nections, accelerated graphics, or con¬ 
trollers. After you've Installed the de- 
vice, you must endure the torment of 
DIP switches, jumpers, IRQ conflicts, 
DMA channels. I/O base addresses, 
device drivers, and other arcane trivia. 


Graphical presentations 
and other large files won't 
fit on 1.44-MB disks. 





vmir nr 
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The new PC of the next two to five years w ill be much sleeker because the external card bays, 
USB port, and integrated motherboard devices minimize the need for internal expansion slots. Low-voltage components 
and advanced power management mean the computer uses less electricity and runs cooler. A software-shutdown feature 
saves all your files and leaves the OS in a stable state before it turns the power off. 


High-speed LANs pipe 
video directly Into win¬ 
dows on your screen. 


High-quality audio and hlgh- 
resolution graphics with 
video playback are integrat¬ 
ed onto the motherboard. 


Ail faxes and E-mail messages arrive 
in a single inbox. If you wish, the com¬ 
puter wilt read your mall aloud to you. 


A color LCD replaces 
the bulky CRT, 




t - 


- 


Networking built Into hardware 
and the OS means setting up 
a LAN isn't much more diffi¬ 
cult than hooking up a printer. 


A Universal Serial Bus (USB) 
makes Et easy to add or remove 
peripherals without rebooting. 


Optional interfaces connect you to an 
Integrated Services Digital Network 
(ISDN) or a cable TV network for wide¬ 
band or broadband communications. 


A microphone is standard, 
and the motherboard Inte¬ 
grates a telephony interface 
and an RJ-ll phone jack. 


Desktops use built-in infrared 
ports to exchange data with 
each other and with portables. 


don’t need a vicfeocap- 
ture board for the camera be¬ 
cause it's digital and con¬ 
nects directly to the USB port. 


PC Card drives mean you'll rarefy have to 
open the box. With a single memory card, 
you can transfer your whole working environ¬ 
ment from machine to machine in seconds. 


A removable-media drive accom¬ 
modates inexpensive disks that 
store at least 100 MB of data. 


Plug and Play (PnP) Is built into 
the computer 1 s BIOS, the OS, 
and the devices themselves. 


Fast and efficient 
PCI replaces the 
antiquated ISA bus. 
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Go Above and Beyond Your Bottom Line 


The 1995 Business Week Forum of Financial Directors 

The Financial Director: Sentinel of Value 

There’s a new breed of Financial Director. One who’s looking beyond corporate finance 
and taking charge of overall corporate strategy, join Business Week and the Financial Directors 
of Europe’s business community for face-to-face interaction and discussion on how today’s 
Financial Director is doing more than ever to improve the bottom line. 


17-18 October 1995 
The Landmark London 
London, U.K. 


In association with: 


eunetcom 

Ohio Department of Development 
Thomas Group, Inc 
Union Bank of Switzerland 
Unisys Corporation 


Featured Speakers: Peter D. Sutherland, former Director General, GATT/WTO 
S. B. Birkenhead, group finance director. National Power Pic, 
Ray Stewart, Chief Financial Officer, Matav 
Sir David Frost OBE, Broadcaster/Interviewer 


To register for die Europe Forum of Financial 
Directors, call +1 (212) 512-2184, fax your response to 
+1(212} 512-6281, or mail this registration form to: 

Ann McKenna 

Business Week Executive Programs 
1221 Avenue of the Americas, 36th floor 
New York, NY, U.S.A. 10020-1095 


NAME 


TITLE 


COMPANY 


BYTE 


FEE: US $950 BUI my: □ American Express 

G Check enclosed G MasterCard 

□ Bill me G Visa 


ADDRESS 


CITY 


STATE/COUNTRY ZIP/POSTAL CODE 


ACCOUNT NUMBER 


EXPIRATION DALE 


TELEPHONE 


FAX 


SIGNATURE PRIMARY BUSINESS ANNUAL REVENUE (US$) 


BusinessWeek 

EXECUTIVE PROGRAMS 


Beyond news. Intelligence. 




























Recognita Plus 3.0 

Greater recognition 


Key features of this new release: 

• Robust multilingual and font-independent recognition 

• Speed, accuracy and good proofing tools maximise through-put 

• Comfortable one-button operation for standard jobs 

• High-volume processing options for power users 

Further benefits v v> 

• Input from file or any of over 140 desktop scanner models (plus the TWAIN standard) 

• Greyscale scanning, auto-deskew and image rotation ensure best quality input 

• Dictionaries aid recognition and proofing in a wide range of languages 

• New WYSIWYG text editor with verification from image 

• Precise control over the amount of format retention 

• Output to over 50 word processor, spreadsheet, database and DTP programs 


Floating or fixed toolbars for ease of use. 
panel document windows link text and 
image seamlessly. Text export 
by file, drag-and-drop (OLE 
2.0) or by direct connection 
to your favourite MS 
Windows applications. 

Self Assertion Technology 
tackles the difficult 
characters by thinking 
twice before it decides. 

Characters up to 48 pt. can 
be recognized, as can draft 
dot-matrix and fax output 
— and all that in up to 
eighty languages. 


Split- 


1$) RECOGNITA 


RECOGNITA Rt. 

M£rv£ny u.17, 

H-10I2 Budapest, Hungary 
Phone: (36^1) 201-8925 
Fa*: (36-1) 201-7607 
Letters: BO. Box 55, 

H-1251 Budapest 



Training is useful for severely 
degraded documents or highly 
stylised typefaces. In 3.0, it 



and how much to train. 
Training is applied to the 
document already recognized 
and can be saved for future use. 

No longer just an OCR, but a 
total recognition package — 
separate modules can be 
invoked for checkbox or barcode 
zones, or ones containing hand printed 
numerals. Over 140,000 Recognita users 
world-wide have already discovered the 
productivity gains to be made by automated data entry. 
It's time you joined them! 


RECOGNITA BuToautomatisiemng GmbH 
Gohlis Arkaden/Turm B49 Lutzowstr. 11-13* 
D-04155 Leipzig, Germany 
Phone: (49-341) 209-635 
Fax: (49-341) 281-643 

Circle 565 on Inquiry Card (RESELLERS: 566). 


RECOGNITA Corp. of America 
1156 Aster Avenue, Suite F, 
Sunnyvale, CA 94086, USA 
Phone: (1-408) 241-5772 
Fax: (1-408) 241-6009 
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other chip makers incorporate USB into 
their products, the new serial bus will be¬ 
come a standard feature on new PCs. In¬ 
expensive USB might also encourage en¬ 
gineers to include USB hub logic in 
external peripherals, which would pro¬ 
vide for extra USB ports for daisy-chain¬ 
ing additional devices. Cables have only 
four wires, allowing compact connectors 
roughly as wide as a staple. Small size is 
important for notebooks, palmtops, and 
downsized desktop PCs. For all these rea¬ 
sons, USB appears to be edging out alter¬ 
native I/O interfaces that have been pro¬ 
posed as the next-generation standard, 
including GeoPort, Access.bus, FireWire, 
and SCSI. 

GeoPort is a slightly enhanced version 
of the 12-year-old RS-422 serial ports on 
Macs. Apple already equips Power Macs 
with GeoPorts to provide telephony func¬ 
tions. For instance, the GeoPort Telecom 
Adapter connects a phone line to the Mac 
while the PowerPC processor emulates a 
fax modem. Apple formed a consortium 
called Versit with IBM, AT&T, and 
Siemens to promote GeoPort as an indus¬ 
try standard, and it will be available for 
PCs in the form of PCI and PC Cards (for¬ 
merly PCMCIA). However, GeoPort’s 
relatively slow throughput of 2 Mbps 
probably eliminates it from contention as 
the next-generation external I/O port for 
PCs. 

Access.bus is even slower than Geo¬ 
Port—its data rate is only 100 Kbps. In¬ 
vented by Philips, it was never intended to 
be a general-purpose high-speed interface. 
Instead, it was designed for low-speed pe¬ 
ripherals, such as keyboards and pointing 
devices. It’s also used for the Video Elec¬ 
tronic Standards Association (VESA) Dis¬ 
play Data Channel (DDC), a control in¬ 
terface for video monitors that Microsoft 
recommends for future PCs. But even 
though Access.bus costs less to imple¬ 
ment in peripherals and on motherboards, 
its inability to support a wide range of pe¬ 
ripherals puts it at a disadvantage with 
USB. 

FireWire—officially known as IEEE- 
P1394—is backed mainly by Apple, with 
chip support from Texas Instruments. It 
has significant advantages over USB. 
FireWire’s data rate is 100 Mbps and will 
soon be extended to 200 Mbps and 400 
Mbps. Also, FireWire is being promoted 
as a standard interface for consumer video 
devices, such as digital VCRs and cam¬ 
eras. If widely adopted, it could accom¬ 
modate much faster peripherals than USB 
and provide the crucial digital link be¬ 
tween personal computers and future con- 


INTEL AND MICROSOFT: 

HE AGENTS OF CHANG 


F inding faults in the PC is not the 
problem: fixing them is. The ba¬ 
sic architecture of PCs remained 
stagnant for a decade because IBM lost 
control of the standard in the 1980s and 
nobody else was strong enough to claim 
the position of top dog. 

Even the leading clone vendors like 
Compaq. Packard Bell. Gateway 2000. 
and Dell don't wield enough influence 
to force fundamental changes. Besides, 
profit margins are too slim to fund the 
costly R&D that's required to make it 
happen. 

Result: a power vacuum that has at¬ 
tracted Intel and Microsoft. Both industry 
giants are frustrated by the problems of 
the PC system architecture. Intel wants 
to keep the PC market growing in order to 
sell more chips; Microsoft wants to en¬ 
sure that PCs will be powerful enough 
to support its future ambitions for Win¬ 
dows. Their motivations are self-serving, 
but in the end. the whole industry will 
benefit if the result is more efficient 
systems. 

Intel built a lavish R&D facility in 
Hillsboro, Oregon, known as the Intel 
Architecture Lab (1AL). In effect, 1AL 
is playing the same R&D role for pen¬ 
ny-pinching clone vendors that Bell Labs 
used to play for the regional Bell tele¬ 
phone companies. 

IAL is responsible for inventing, re¬ 
fining. or promoting technologies that ei¬ 
ther fix problems in the PC architecture or 
create new applications that accelerate 
demand for PCs. These technologies and 


products include PCI. Universal Serial 
Bus (USB), Plug and Play (PnP). Tele¬ 
phony API (TAPI), Display Control In¬ 
terface (DCl), Native Signal Processing 
(NSP). Digital Simultaneous Voice & 
Data (DSVD). ATX motherboards, In- 
deo video compression. ProShare video- 
conferencing. and CNN at Work. 

Microsoft has been playing a key role 
in developing such hardware/software 
technologies as PnP. USB. TAPI, and 
DCl. Recently, Microsoft has been go¬ 
ing even further. In a bold imposition for 
a software company. Microsoft sponsors 
a yearly confab (the Windows Hardware 
Engineering Conference, or WinHEC) 
and publishes an inch-thick manual 
(“Hardware Design Guide for Windows 
95") that instructs hardware companies 
how to design their future PCs and pe¬ 
ripherals. To w in the coveted Windows 
95 logo, system vendors must follow Mi¬ 
crosoft's specifications, right down to 
putting little icons on the back of the 
computer so users can tell the mouse port 
from the keyboard port. 

It's hard to imagine a “WordPerfect 
Hardware Engineering Conference" or a 
“Hardware Design Guide for After 
Dark." but then, other companies are not 
Microsoft. While programmers at other 
software companies write to the hard¬ 
ware. Microsoft is redefining the hard¬ 
ware around Windows. 

Of course. Intel and Microsoft don't al¬ 
ways see eye to eye — they've split over 
such things as DCl and NSP — but in gen¬ 
eral. they share the same goal: Fix the PC. 


Coming Soon 

NeoMagic MagicGraph NM2070 

Highly integrated components offer more func¬ 
tionality while cutting costs and reducing pow¬ 
er consumption. NeoMagic’s new MagicGraph 
NM2070 is a single chip that replaces three or 
four separate chips in notebook systems, in¬ 
tegrating a Super VGA graphics accelerator, a 
1-MB frame buffer, a 128-bit memory inter¬ 
face, a RAM digital/analog converter (RAM- 
DAC), an LCD controller, and PCI/VESA local- 
bus interfaces. The first notebooks with the 
MagicGraph NM2070 will be announced this 
fall. Contact: NeoMagic, Santa Clara, CA; (408) 

988-7020, or fax (408) 988-7032; info@neo- 
magic.com; http://www.rahul.net/neomagic. 

Circle 1076 on Inquiry Card. 
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Yeeesssss. It’s all over, baby. 


It's easy to see why nothing propels you into the big 
leagues of object-oriented programming like our new 
VisualAge™ C++ version 3.0, 

It transcends mere GUI builders. 

This fully integrated development 
environment lets you generate tight, fast client/server 
applications with point-and-cliek ease and efficiency. 

A simple drag-and-drop incorporates the 
truly scalable capabilities of a vast library of 
pre-built Open Class objects, which means 
you can create distributed client/server apps 


quickly. And with Open Class and C++ compilers lor 
OS/2: Sun™ Solaris; OS/400: AlXt and MVS, deploying 
your new object-oriented apps across 
multiple platforms is really easy. We 
thought that new features like these 
would excite you, Infoworid agreed, and has called our 
new VisualAge C++ “object reusability at its finest” and 
“a masterpiece of visual programming” 1 
True 00 client/server development with 
VisualAge C++ lor OS/2, It could be the 
best move you make. 


Can your software do this ? 



Get a Developer’s Kit including OS/2 Warp and a CD featuring an evaluation 
copy of DB2® v2 when you buy VisualAge C++ for OS/2* Call your authorized 

IBM reseller or 1 800 3IBM-0S2, Dept. SA034. Solutions for a small planet? 


■Tbs Is a iimned-lirne otter To receive your Developed Ht. sirply compile and ittim hie VteuaMp C* raflistrabcm. cans ty December 29,1995. OS/2 W&n> will be snipped no CD ROM fifty In please can 1 BOD W/I-GALL . «4. BUZ. OutsWa NetRi America, ptoe eomad yflut Iocs IBM flrtteo. 
WsuaWge £++ tor BS/4Q0 mi £» erai&ile in 4Pi Qsi, 1995. Tbs IBM sotore borne page is toted al http /,'Www.sdfcw. ifcm ,-c cm IBW, DS/2. Dfl2„ 05/400 and AIX are registered Irademana and VtolAge b a trademark al Irterattol Business, Machines Corporaiion Al other lradernarks are Ihe property 
ol lhar respective owners. ’/ntoHedt/review 5/0/95 © 1935 IBM CapTationAII rights reseriKL 
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sumer electronics products. 

But because FireWire logic isn't in¬ 
herent in chip sets and peripherals, it costs 
more to implement than USB. Apple has 
yet to build FireWire into any of its Macs, 
and it's even less likely to be integrated in 
PCs. It will probably be available on a 
PCI board for those who want it in 1996. 

SCSI remains a contender. When Ap¬ 
ple standardized on SCSI in 1986, it 
spawned a healthy market for SCSI- 
based scanners, hard disks, CD-ROM 
drives, and other peripherals. When PC 
users began upgrading their systems with 
CD-ROM drives, SCSI adapters zoomed 
in popularity. Today, SCSI is an impor¬ 
tant cross-platform interface standard 
that’s also found on some Unix work¬ 
stations, SCSI-2 introduced faster 
throughput in two flavors. Fast SCSI-2 
doubled original SCSI speeds to 10 Mhps 
on an S-bil bus. Wide SCSI-2 can use a 
16- or 32-bit bus for throughput of 20 
Mbps. Fast and Wide SCSI achieves 
speeds of 40 Mbps. 

But SCSI has several problems. Cur¬ 
rent implementations support only eight 
devices per chain, far fewer than rival se¬ 
rial interfaces. Each end of the daisy chain 
must be terminated, a prime cause of con¬ 
figuration woes. Each device requires a 
unique ID number, and some devices 
don’t support all IDs. Because SCSI is a 
parallel interface, the connectors are rela¬ 
tively large, the cables are thick and ex¬ 
pensive, and longer cable lengths are un¬ 
reliable. SCSI doesn't allow hot-plugging, 
either. 

Work is progressing on new versions 
of SCSI to address these flaws. The pro¬ 
posed SCSI-3 standard calls for more than 
eight devices per chain, automatic ID as¬ 
signment, and faster throughput. There 
are even proposed serial versions of SCS1- 
3 that could use fiber-optic cables or gal¬ 
lium arsenide technology to attain speeds 
as high as 1 Gbps. So SCSI still has a 
bright future as the high-speed alternative 
in applications that need peripherals that 
would quickly saturate the capacity of 
USB, 

RAM Reunification 

Since the original IBM PC of 1981, al¬ 
most all PCs have maintained separate 
memory for their frame buffer, the block 
of memory in which the screen image is 
mapped. This wasn’t a problem in the 
days of monochrome character-mapped 
video because the frame buffer could be 
as small as 2 KB. But modem GUIs have 
created demand for high-resolution, true- 
color bit-mapped screens. A 640- by 480- 


Coming Soon 

Archistrat 4s 

One of the most unconventional system 
architectures seen in recent years is 
coming in a new line of servers and 
desktop systems from Panda Project, 
a start-up based in Boca Raton, Flori¬ 
da. Panda partitions the traditional moth¬ 
erboard into three independent boards 
connected to a passive backplane by a 
proprietary high-speed interface. By sep¬ 
arating the CPU, I/O, and main memory 
into modular subsystems, Panda says it 
will offer a level of upgradabilrty and 
CPU independence unmatched by com 
ventional designs. 

The CPU board includes the micro¬ 
processor, secondary cache, primary 
PCI bus, and related control logic. (For 
now, Panda is supporting three CPU ar¬ 
chitectures—Intel x86, DEC Alpha, and 
soon IBM/Motorola PowerPC—but oth¬ 
ers could be added in the future.) The 
I/O board includes system I/O inter¬ 
faces, such as ISA, SCSI, or a bridge 
to a second PCI bus. The memory board 
contains all the DRAM for main memo¬ 
ry. These subsystems connect to the 
backplane with Panda’s high-density 
Compass interface, a panel of 18 152- 
pin connectors. 

This architecture allows users or re¬ 
sellers to snap together their own sys¬ 
tems with the CPU, I/O interfaces, and 
memory they want. 

Panda's first system, the Archistrat 
4s server, Is expected to debut this fall 
at $10,490, That's for a 100-MHz Pern 
tium with 32 MB of RAM and a 1-GB 
hard drive. Alpha CPU boards are 
planned for later this year, and PowerPC 
boards based on the PowerPC common 
hardware platform are expected in mid- 
1996. 

Archistrat’s modularity lets you start 
with a Pentium and switch to an Alpha, 
or vice versa. 

intellectually satisfying,” says 
Eric Lewis, an analyst at International 
Data Corp. (Mountain View, CA). "But I 
don’t think most companies are really 
that interested in switching [CPU] ar¬ 
chitectures, because then you've got to 
revamp all your software, too. It seems 
like a fairly small market.” 

It’s also a market pursued by Desk- 
Station Technologies, which last year 
introduced a motherboard called the 
UniPex. The UniFlex segregates the CPU 
on a daughtercard that supports either 
an Alpha 21164 or a Mips-compatible 
R4600 Orion. (Future versions may also 
support the Alpha 21164A and the Pow¬ 
erPC 620.) DeskStation puts the Uni- 
Rex motherboards Into its higtvend PCs 



for Windows NT. 

Panda goes further than DeskStation 
by partitioning the I/O and memory sub¬ 
systems as well. Conceivably, you could 
swap out the memory board to take ad¬ 
vantage of faster DRAM technology or 
change the I/O board if a new bus stan¬ 
dard supersedes PCI. 

DeskStation’s vice president of engi¬ 
neering, Blaise Fanning, says Panda's 
design is philosophically sound but un¬ 
necessary in practice, because memo¬ 
ry and I/O technologies don’t advance 
as quickly as CPUs. Also, he adds, by 
the time you upgrade all the subsys¬ 
tems, you might as well purchase a 
whole new computer: "The only invest¬ 
ment you’re really preserving is the 
backplane.” 

Previous passive-backplane designs 
have also been criticized for their high 
cost or inadequate bandwidth. Panda 
says its Compass technology solves 
these problems. The Compass connec¬ 
tors carry about 650 signals between 
the CPU and the backplane, but they 
cost only five cents per mated pair, ac¬ 
cording to Bruce Smith, Panda’s vice 
president of engineering. 

BYTE was unable to test a produc¬ 
tion sample of the Archistrat 4s In time 
for this article. If nothing else. Panda’s 
modular approach to motherboards is 
an interesting twist on the system ar¬ 
chitecture of PCs. Contact: Panda Pro¬ 
ject, Boca Raton, FL; (800) 892-2892, 
(407) 994-2300, or fax (407) 994- 
0191; sysinfo^a rchistrat.com. Circle 
1083 on Inquiry Card, DeskStation Tech¬ 
nologies, Lenexa, KS; (800) 793-3375, 
(913) 599-1900, or fax (913) 599-4024 
http://www.dti.com; saies@dti.com. 
Circle 1084 on Inquiry Card. 
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Y oure ready to make the move to 
Microsoft's new 32-hit Windows 
95 operating system 
The most pow erful PC 
operating 
system 
you’ve 


background, monitoring your system 
and automatically launching tools 
to maintain system performance 
.and prevent system crashes. 
Of course, ifyour^ 


Norton Utilities for Windows 95 
keeps running to help you recover. 

That s the beauty of our 
native, 32-bit util ides. 
No other 
utilities 


can 


\/ ever 
experienced 
But before 
you do. 


give 


you this 


kind 


NORTON UTILITIES PROVIDES THE ONLY 
AUTOMATIC DATA RECOVERY AND CONTINUOUS 
SYSTEM PROTECTION FOR WINDOWS 95. 


upgrade your utilities to Norton 
Utilities® for Windows 95. 

ITS A 32-BIT WORLD OUT THERE. 

You already know Norton 
Utilities is the best set of tools for 
system protection, hard disk 
optimization and data recovery. 

What you may not realize is 
that your current 16-bit utilities 
wont run under Windows 95, 

And the simple utilities found 
in Windows 95 itself don t offer 
sufficient data protection for life 
in a 32-bit world. 

Which is why you need the new 
Norton Utilities for Windows 95. 

The first thing Norton Utilities 
for Windows 95 will do for you is 
tune up your system for Windows 
95 by optimizing your hard drive 
and cleaning our all of the files 
you no longer need. 

Then Norton Utilities runs in the 


crash or you accidentally erase a 
file, Norton Utilities for Windows 95 
gives you the data recovery tools 
users have relied on from day one. 
Even if other applications crash, 


NORTON UTILITIES 
FOR WINDOWS 95 

PRK-INSTALLATION TUNE-UP 
frees up disk spare and provides a 
comprehensive pre-installation physical 

Norton System doctor 

Continuously monitors alt vital resources 
and data integrity. Alerts you to impending 
disaster and recommettds action or fixes 
problems automatically, 

NORTON DISK DOCTOR® 
Automatically diagnoses and repairs 
file system problems using the speed and 
safety of 32-bit technology 
Unerase* 

/ 00% protection of erasedfiles. 

The neu> wizard-like interface leads you 
through fie recovery step by step. 

SYSTEM INFORMATION 
Diagnoses potential conflicts and 
configuration problems with detailed system 
informatw?i and performance testing. 

Norton Speed disk" 


and reduces future fragmentation 
using 32-bit technology. 



SYMANTEC. 


continuoLis, real-time protection 
and data recovery in the brave new 
world of Windows 95- 


PROTECT YOUR DATA 
FROM DAY ONE. 



And like every software product 
from Symantec, Norton Utilities for 
Windows 95 comes with a full 
sixty-day money-back guarantee. 

So youVe got nothing to lose. 
Except your data. Get your trade- 
up edition of Norton Utilities for 
Windows 95 today. — 

.. t 

* If you own Norton 

* Utilities, Norton 

* Desktop for Wine. 

* or PC Took get 
J your $59.95 

* trade-up edition* 

* of Norton Utilities 
J for Windows 95 today. To purchase, 

* visit your software store or call us at 
t J-800-450-9760, ext, 9AP9. 
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pixel screen with 8-bit color requires a 
frame buffer of 300 KB: 1024 by 768 
pixels with 24-bit color requires 2.25 
MB. 

It’s not just an issue of more memory. 
A dedicated frame buffer is fixed in size— 
no matter which screen mode you’re us¬ 
ing, the frame buffer always contains 
enough memory to accommodate the 
highest resolution and color depth it sup¬ 
ports. Your software can’t use the left¬ 
over memory. Because of the way DRAM 
is packaged and configured in graphics 
subsystems, megabytes of memory can 
go to waste. 

UMA unifies the frame buffer with 
main memory. By allocating just enough 
RAM to handle the current screen mode. 
UMA frees up memory for other purpos¬ 
es. Eliminating the dedicated frame buffer 
is expected to trim about $50 off the cost 
of a typical system. Chip sets that support 
UMA are coming from Weitek, Opti, 
VLSI, Chips & Technologies, Intel, and 
Cirrus Logic. PCs with UMA should ap¬ 
pear this year or early in 1996. 

In all likelihood, UMA will come first 
to low-end PCs. High-end systems will 
probably avoid it, because UMA sacri¬ 
fices performance when the CPU and the 
graphics controller try to access main 
memory at the same time. Cirrus Logic 
estimates the performance hit is about 5 
percent for a 16-MB system with a sec¬ 
ondary CPU cache, and 10 percent to 15 
percent lor cacheless systems. An 8-MB 
system would suffer more. Reduced per¬ 
formance is why Apple, which has used a 
similar scheme for years, still retains ded¬ 
icated frame buffers in some Macs. 

Mixed Signals 

Still up in the air is how PCs will handle 
signal-processing tasks, such as audio, 
video, and telephony. This question pits 
Intel against some other chip makers and 
against Microsoft. 

PCs have taken advantage of general- 
purpose digital signal processors (DSPs) 
for years. In 1992, Atari introduced the 
Falcon030, the first personal computer 
with a general-purpose DSP. Then Apple 
built AT&T’s 3210 DSP into the Quadra 
660AV and 840AV Macs. IBM and Texas 
Instruments announced the low-cost 
MWave DSP for PCs. And Microsoft said 
Windows 95 would have a DSP Resource 
Manager Interface (RMI), an API layer 
designed to insulate programmers from 
DSP-specific features. 

But the trend was derailed. First Ap¬ 
ple, then Intel, claimed its latest CPUs 
could handle many DSP tasks natively. 



Now Showing 

Sceptre 
Desktop LCDs 


It’ll probably be 10 years be¬ 
fore color LCDs challenge the 
dominance of CRTs on desk¬ 
tops, but you don’t have to 
wait that long—if you’re willing 
to pay. Active-matrix and dual¬ 
scan color LCDs for desktop 
PCs are here now. Sceptre's 
LCD monitors range in size 
from 10.3 to 11.4 inches (di¬ 
agonal), are less than 2 inch¬ 
es thick, and weigh less than 
3 pounds. Prices range from 
$1595 to $2395. Contact: 
Sceptre Technologies, City of 
Industry, CA; (800) 788-2878, 
(818) 369-3698, or fax (818) 
369-3488. Circle 1080 on In¬ 
quiry Card. 


Now Showing 

Connectix QuickCam 

Whiteboarding and document¬ 
sharing are the most useful 
commercial applications for 
videoconferencing, but visual 
images will find a place, too. 

The Connectix QuickCam (about 
$99) transmits a low-resolution 
gray-scale image and plugs di¬ 
rectly into a parallel port on a 
PC or a serial port on a Mac, 
so it doesn’t need a video dig¬ 
itizer. In five years, little cam¬ 
eras like this could be as com¬ 
mon in PCs as built-in 
microphones are in today’s 
Macs. Contact: Connectix, San 
Mateo, CA; (800) 950-5880, 

(415) 571-5100, or fax (415) 
571-5195; connectix@aol.com. 

Circle 1082 on Inquiry Card. 



Coming Soon 

120-MB Disks 

For multimedia files and graphics, 1.44-MB flop¬ 
py disks just don’t cut it anymore. Compaq, 
3M, and Matsushita are reviving the Floptical 
concept: an optically indexed magnetic disk. 
The disks will hold 120 MB and work five times 
faster than regular floppy disks. The new 
drives will also read and write 1.44-MB and 
720-KB disks. Compaq hopes to ship its PCs 
with these drives in 1996. Contact: Compaq 
Computer. Houston, TX, (800) 345-1518 or (713) 
378-8820, fax. (713) 378-1442; http: 
//www.compaq.com. 
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DETECTION, PREVENTION, DESTRUCTION. 

IF YOUR ANTI-VIRUS SOFTWARE DOESN’T HAVE ALL THREE, YOU’LL 
DE COMPLETELY EXPOSED TO VIRUSES IN WINDOWS 95. 


SYMANTEC. 
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W indows 95 is here. And its 
redly terrific. 

Except for one thing: it doesn't 
include any anti-virus protection* 
And your old anti-virus software 
wont work in Windows 95 either. 
But thousands of old viruses will. 

So that leaves you with a choice. 
Do nothing and hope you never 
come across an infected floppy or 
download an infected file. Or buy a 
new anti-virus software product that 


can work in this new environment. 

But which anti-virus product 
should you buy? Norton AntiVirus® 
for Windows 95. 

NCSA CERTIFIED SO 
YOU CAN REST EASY. 

Norton Anti Vi rus for Windows 
95 is NCSA certified to detect 100% 
of the viruses found in circulation. 
And recent independent tests* 
conclusively demonstrate that 
Norton AndVirus for Windows 95 
detects and destroys as many or 
more known viruses as any other 
anti-virus product around. 
But our virus protection 
doesn't stop there. 
Norton AntiVirus 
for Windows 95 
protects you from 
unknown viruses. Thanks to a 
unique virus detection technology 
that allows us to spot any suspicious 
activity, no matter where its lurking. 

So your system is safe. Not just 


protection without a host of long 
annoying disruptions to your work. 

Because Norton AntiVirus Deseed for 
for Windows 95 scans files fast 
Even compressed files. 


worry every time you put a floppy 
in your disk drive. 

THE NO RISK 
ANTI-VIRUS SOLUTION. 

Needless to say, Norton 


Microsoft * 

And Norton AntiVirus works Window^ AntiVirus for Windows 95 


in the background, continuously 
monitoring file access and usage. So 
it can stop viruses in their tracks* 
Which means you don't have to 

NORTON ANTIVIRUS 
FOR WINDOWS 95 

WINDOWS 95 COMPLIANT 
Full 32-bit application. Supports fang file 
names and Universal Naming Conventions* 

AUTOMATIC 

BACKGROUND MONITORING 
Virtual device driver umbtrmively check 
for viruses in the background. Ensures 
backups and files transferred are virus-free. 

Fast scanning 
Prnddes ironclad virus protection 
without affecting productivity 
Scans even compressedfiles fast. 

EXCLUSIVE VIRUS SENSOR 
Provides continuous , transparent protection 
against new> unknown viruses , 

NCSA CERTIFIED 
Detects 100% of viruses found in circulation. 


comes with our standard sixty-day 
money-back guarantee. 

So why gamble on running 
Windows 95 without complete 
virus protection? Get your trade- 
up edition of Norton AntiVirus 
for Windows 95 today. 

TRADE-UP 

EDITION 
NOW ON SALE. 


If you own Norton 
AntiVirus, Central 
Point Anti-Virus t 
Norton Desktop fur 
Windows, or PQ 
Tools, get your 

$29.95 tmde-up edition*'" ofNorto 
AntiVirus far Windows 95 today 
McA fee VirusScan and Dr, Solomons 
Anti-Virus owners also eligible. To 
purchase, visit your software store or 

callus at 1-800^50-9760 ext ; 9API1 


from the viruses 

knows about. 
But also 
the 


every 


Whats 


more, you get 
all this ironclad 
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Apple's GeoPort Telecom Adapter elim¬ 
inates the need for a modem by connect¬ 
ing the Mac directly to a phone line while 
using the CPU to emulate a modem in 
software. 

Intel is carrying the concept even further 
by defining an NSP reference platform 
for PC vendors and extending the func¬ 
tions to include wave-table audio and soft- 
ware-only video playback. Instead of 
handing off those functions to dedicated 
chips and special hardware, Intel's NSP 
approach uses the CPU to perform audio 
and video tasks, Intel has demonstrated a 
90-MHz Pentium system that uses NSP 
to display full-motion video in two sepa¬ 
rate windows while playing eight inde¬ 
pendent audio tracks. 

Partly for these reasons, Microsoft 
dropped RMI out of Windows 95 and 
turned it over to Speciron Microsystems, 
which makes SPOX, a real-time DSP 
kernel. The lack of a DSP API built into 
the industry’s leading OS is a setback to 
Ihe widespread integration of DSPs. 

In the view of Compaq and other sys¬ 
tems vendors, NSP is a cost-effective tech¬ 
nology for delivering speech, audio, and 
other multimedia functions to the busi¬ 
ness market. But not everyone is ready to 
shelve DSPs. "The fiifictions that NSP can 
provide by using the host [CPU], a few 
dollars' worth of hardware can provide,” 
says Raphael Mchrbians, a senior prod¬ 
uct manager at Cirrus Logic. 

Also, some of that extra hardware is 
needed anyway, even with NSP. For 
backward compatibility with DOS pro¬ 
grams, PCs need a Yamaha GPL-3 sound 
chip. The Pentium's wave-table sounds 
won’t be heard unless there's a standard 
audio codec chip, such as a Crystal Semi¬ 
conductor 4232. And even though a Pen¬ 
tium can handle such modem functions 
as data compression and communications 
protocols, DSP promoters like TI ques¬ 
tion whether the best use for a high-end 
CPU is to emulate the modem's data 
pump. 

So generaLpurpose DSPs may yet ap¬ 
pear on PC motherboards, or perhaps be 
integrated in future CPUs, just as FPUs 
were. Intel is known to be developing a 
“multimedia Pentium” (code-named the 
P55C) for release in 1996. It is expected to 
add new instructions for signal process¬ 
ing, but at press time details were not 
available. It may have a multiply-accu- 
mulate function or special instructions for 
decoding MPEG video—a feature intro¬ 
duced last year in the UltraSPARC pro¬ 
cessor from Sun Microsystems (Moun¬ 
tain View, CAL 


Now Showing 

Integrated 

Telephony 

Built-in telephony is now standard in 
desktop PCs from several vendors, 
most notably AT&T, Compaq, and 
Packard Bell. Typically, these PCs 
come with the hardware and soft¬ 
ware required to work as speaker¬ 
phones, answering machines, voice 
mailboxes, and fax machines (with 
fax-on-demand). 




Now Showing 

Intergraph 

TD/TDZ 

Workstations 

Desktop PC Cards allow easy plug- 
and-play expansion without open¬ 
ing the system, and you can share 
cards with mobile computers. Con¬ 
tact; Intergraph Computer Systems, 
Huntsville, AL; (800) 763-0242, 
(205) 730-5441, or fax (205) 730 
6188; http://www.intergraph.com/ 
ics. Circle 1077 on Inquiry Card. 



Apple Computer 

One Infinite Loop 
Cupertino, CA 
(80Q) 776-2333 
(408) 9964010 
fax: (406) 974-6412 
http://www. apple .com 

Cirrus Logie 

Fremont, CA 
(510) 623 8300 
fax: (510) 226^2240 

Intel 

Santa Clara, CA 
(800) 538-3373 
(408)765-8080 
http;//www. Intel .com/pc-su pp 

Microsoft 

Redmond, WA 
(800) 426-9400 
(206) 882-8080 


fax: (206) 936^7329 
http: //www. microsoft.com 

Spectren Microsystems 

Santa Barbara, CA 

(805) 968 5100 

fax: ( 805 ) 968-9770 

(nfo^s pec tron.com 

http: / / www. di alpglcxonn/spectra n 

Texas Instruments 

Dallas, TX 
(800) 848 3927 
(214) 995-2011 
fax: (214) 995-4360 
http://www.ti.com 

Versit 

(800) 803-6240 
(201) 327 2803 
fax: (201) 327-4981 
info^verslt.com 
http ://Www .ver sit. com 


False starts arid growth spurts will buf¬ 
fet the PC industry as it juggles the con¬ 
flicting issues of cost, performance, and 
compatibility. Yet change is essential as 
the competition for desktops becomes 
fiercer. By mid-1996, expect systems that 
support the PowerPC common hardware 
platform, which is backed by IBM, Mo¬ 
torola, and Apple, and designed with the 
benefit of hindsight. 

When PCs were primarily used for 
word processors, spreadsheets, and data¬ 


bases, the original IBM system architec¬ 
ture was adequate. But multimedia and 
richer data types have exposed shortcom¬ 
ings in PCs. For the last few years, the in¬ 
dustry has been patching the old archi¬ 
tecture to keep it competitive. Now the 
architecture is finally getting the overhaul 
it really needs. ■ 


Tom R. Halfhilt is a BYTE senior news editor 
based in San Mateo, California. You can reach 
him on the Internet or BIX at thaifJdli@hix.com. 
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C ongratulations! You re the proud 
owner of Microsoft’s Windows 
95 operating system. Working on a 
PC has never been easier. 

Now try these ten easy exercises 
and see how you can work even 
better and faster in Windows 95 
with the all-new Norton Navigator!” 

CLICK. 1 First, copy a file from one 

!■ directory to another. Okay, 
ULlv^lV. now copy another file. On 

CLICK. average, it takes about eleven 
steps per file. Now copy a 
file with Norton Navigator. 



5 Try a word search for 
■ “profits” or any other 
text string within files. 

Its at least ten times 
faster on average with 
Norton Navigator. No 
matter how many files 
you have. Or how big 
they are. In fact, the 
bigger the files, the 
more time you’ll save. 

6 Save another minute 
■ every time you 

delete, move, zip, or encrypt from Navigator supports long file names 


9 With Norton 
■ Navigator, you 
can create a different 
desktop for each 
project. So you 
can find your work 
more easily. And 
save even more time. 
Windows 95 
■ supports long 
file names for all 
of your new 32-bit 
applications. Norton 


THE TOP 10 REASONS WHY NORTON NAVIGATOR USERS 
WORK FASTER IN WINDOWS 95. 




Mission accomplished. One step. 

2 Opening a folder in Windows 95 
■ takes a full five 
clicks of your trusty 
mouse. But with 
Norton Navigator, 
you can open any 
folder with just one 
simple click. 

3 Compress a file. Our built-in 
■ PK-Zip compatible compression 
saves you a minute every time. 

4 Use Norton Navigator to plug 
■ into your Internet connection 
right from the 
File Manager. 
You can be out 
there using FTP 
to get files 
in one 
third 
the 


time it would take you^ 
with a separate application. 



any applications Open or Save dialog 
box. (Are you keeping count?) 

One click is all it takes to access 
recently opened files or folders 
from any application. Now isn’t that 
better than wading through folders? 

8 Launch your favorite 
■ files, folders, or 
applications simply by pushing a 
button on the Norton Taskbar. No 
more going up and down to and from 
the Start menu over and over again. 

NORTON NAVIGATOR 
FOR WINDOWS 95 

Norton Navigator 

ACCELERATES YOUR FILE 
MANAGEMENT IN WINDOWS 95. 

Norton Navigator puts file management 
at your fingertips with Norton File Manager, 
Explorer Extension and FileAssist. 

Norton Folder Navigator lets you open, 
copy, move or create a shortcut for any folder 
with just one mouse click. 

Norton Taskbar features multiple 
desktops that let you organize your files 
andfind your work faster, 

Norton Fast Find performs specific 
text string searches at least ten times faster 
than Windows 95. 



for most 16-bit applications, too. 
So you’ll never again have to 
remember what “billgbox” means. 

MAKE WINDOWS 95 AN EVEN 
BETTER PUCE TO BE. 

Well, there you have it. Our 
Top Ten. But try Norton Navigator 
for yourself and we’re sure you’ll 
find your own favorites. Because 
one of the greatest things about 
Norton Navigator is it lets you 
work the way you want to work. 
Needless to say, it comes with our 
standard 60-day money-back 
guarantee. So get your trade-up 
edition today. 

If you own Norton 
Desktop, PC Tools, 

XTree, or Norton 
Commander, 
get your $39.95 
trade-up edition*1 
Norton Navigator for Windows 95 
today. To purchase, visit your 
software store or call us at 
1-800-450-9760 ext. 9AP12. 



SYMANTEC. 


'Tmdr-up edieit/m will run on If when iprrified Symantei and Crntnd font products art already installed Check with your taftwarr ime fw qualifying art i turn. Price dart not unlade dripping dr handling or any applicable sulet tax. Symantec u a registered node mark and Norton Navigator n a tiadetnark of 
Symantec Corporation. All other brand names or trademarks an the property eftheir respettite owners. OJ995 Symantec Corporation. All rights reserved Visit us on the Internet at httpJlwuncjymanttc.com. In Canada, call 1-800-365-864/. In Australia, call 2-879-6577. In Europe, call31-7/-353HI 
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Product A l*y Montfi 


eytwnsa 


* TtexAS Instruments 


EXTENSA 550CD T 



pentium 



Extensa 550CD corner with 
integrated CD-ROM and 
16-bit stereo sound forfull 
multimedia capability . 



Extensa 550s PCI Iltu 
architecture enables 
optimal Pentium 
performance . 


Extensa and "Start Doing Extraordinary Tilings" are trademarks olTcxas Instruments. Pentium and the Intel Inside logo are registered trademarks ol Intel Corp. © 1995 TL 







































TI Extensa. 
ForThe Money 




Today, the pressure is on you to do 
something extraordinary. To squeeze out 
more productivity than ever before from the 
same 24 hour day. 

That’s why we made Extensa? the new 
line of affordable portable computers. 

The new TI Extensa 450 is the most 
extraordinary combination of light weight, 
power, and affordability. 

The new TI Extensa 550 gives you the 
power of a Pentium® proces¬ 
sor for the price of a 486. 

And the new TI Extensa 
550CD multimedia portable 
computer gives you CD-ROM 
and plenty of Pentium technol¬ 
ogy to enjoy it. In fact, at its price the only thing 
this powerhouse doesn’t have is competition. 

So now you can start working faster, 
start working better, start expanding your 
capabilities, start extending the power of a 
Pentium processor, start using multimedia 
and, most important of all, start making your 
money work harder. 

In short, you can start doing extraordi- 
naiy things. And it all starts with a phone call. 
1-800-TI-TEXAS. E-mail: 2ti@msg.ti.com. 
Internet: (www.ti.com). 


DOING 

EXTRAORDINARY 

THINGS 


Exte/ua 450 is 
just 5.0 lbs. — 


subnotebook weight. 



^ Texas 
Instruments 
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Want a better way to connect 
with your audience? Discover the 
power of Proxima. 

With a Proxima Desktop 
Projector,” 1 you can make a bigger 
impact with your presentations. 
Communicate your ideas more 


The Proxima DP5100 and the best-selling 
DP2810 lead the way in brightness, image 
quality, and price/performance. 


PLUG INTO PROXIMA 


clearly. And be 
more productive. Without the limi¬ 
tations of slides and transparencies. 

Just plug a Proxima Desktop 
Projector into your PC or Mac, and 
you’ll be able to project images 
from your computer screen onto a 
large screen or wall. It s that simple. 

Want to add audio and video 
to your presentations? Make last- 
minute changes on the fly? No 
problem. Proxima gives you the 
flexibility and performance to take 
your multimedia presentations to 
a higher level. 


FIND OUT MORE 

about Proxima today. And keep 
your audience wired. 


“Get Wired With Proxima” Kit! 

Get the facts on the latest Proxima 
products. Call for your free “Get Wired ■ 
With Proxima” Kit today! 


1-800-655*5155 


55-5155 ext. 102 


PROXIMA® 

The Desktop Projection Company 


Mam Otoe 9440 Carrot Part Drive. San Diego CA 92121-2298. (619) 467-5500. FAX (619) 457-9647 Earooeen OWtce Hvsterweo 24, 6t91 Rx Beck. Tne Netherlands, *31-43-3650 243. FAX+31-43-3649 220 
Proxima and Cyclops are register so trademarks of Prowma Corporator. Desktop Project* and Desktop Projector i are trademarks ot Proxima Corporator! Other 


U S and foreign patents are pending Copyright 1996 Pmxxna Corporator t 


TO 

KEEP 

YOUR 

AUDI¬ 

ENCE 
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Face to Face 



ANDREW W. DAVIS 


A t the 1964 New York 
World’s Fair, AT&T 
showed the videophone, 
which delivered voice 
and video over standard telephone lines. 

Thirty years later, the newest video- 
conferencing products from AT&T Mi¬ 
croelectronics still use standard tele¬ 
phone lines. But there’s a difference. 

Videoconferencing has finally shed 
its proprietary shackles. In 1964, AT&T 
was the last company to lose sleep over 
interoperability concerns: The original 
videophone had to communicate only 
with other AT&T products. But today, 
deregulation is the rule and interoper¬ 
ability is a serious issue. AT&T’s latest- 
generation conferencing system can 
communicate with systems from oth¬ 
er vendors. The AT&T system and 
competitors from Intel and PictureTel 
are an outgrowth of the sometimes ac¬ 
rimonious interoperability battles of 
the past two years. 

But the battles are ending and the 
standards war is nearly won: By the 
end of the year, the International 
Telecommunications Union’s H.324 
standard should be formalized. H.324 
defines how videoconferencing should 
work over plain old telephone service 
(POTS) lines and complements H.320, 
which does the same for ISDN. These 
standards could bring videoconferenc¬ 
ing to general business applications. 

Person to Person 

Today’s desktop videoconferencing (DVC) systems link the 
computers of collaborating workers (see the text boxes “In Your 
Face’’ on page 70 and “Face Off’ on page 72). This is a funda¬ 
mental difference from group videoconferencing, where partic¬ 
ipants gather in rooms that are connected to other videoconfer¬ 
encing centers. DVC systems keep collaborators in touch with 
important data that’s accessible from their desktop systems. 

According to a 1994 survey by Forward Concepts, a market re¬ 
searcher based in Tempe, Arizona, DVC most commonly connects 
workers within the same company. To date, most collaborative 


users have been in aircraft, automotive, 
and other industries with intensive engi¬ 
neering efforts that require visual com¬ 
munication among numerous workgroups. 
Intercompany videoconferencing requires 
standards to solve interoperability and 
networking issues. 

Visions of ubiquitous videoconferenc¬ 
ing existed even before the videophone 
turned heads at the World’s Fair. The breakup of the standards log¬ 
jam in recent months is cause for optimism over the technology’s 
commercial potential. The ITU ratified H.320 in 1990 to cover 
switched digital networks. H.320 covers a wide range of net¬ 
work bandwidths. Audio signals can range from 16 to 64 Kbps. 
The video specification spans from one 64-Kbps ISDN link to 30 
inverse-multiplexed 64-Kbps ISDN links. 

But many vendors resisted H.320 and claimed their own al¬ 
gorithms offered better video quality. H.320 gained widespread 
acceptance last spring once the Intel-led Personal Conferencing 
Working Group backed off from its competing proposal based on 


Videoconferencing 
systems from different 
vendors can now talk to 
each other, thanks to a 
standard called H.32x 
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Intel’s Indeo compression family. 

However, H.320 is tied to ISDN, which 
is excellent technology for sending video 
but remains mired in rollout problems (see 
“Implementing ISDN,” April BYTE). At¬ 
tention now is moving to the other net¬ 
works that connect PCs and workstations. 
H.324 is significant because it will even¬ 
tually use a newer compression algorithm 
than that of H.320 and because it lever¬ 
ages the latest price and performance ad¬ 
vances in silicon to promise high levels of 
audio and video quality. Like H.320, H.324 
covers audio, video, and call-control pro¬ 
cedures (see the figure “What’s Under the 
H.32x Umbrella” on page 71). 

. Both H.320 and H.324 are umbrella 
standards; they don’t define technologies 
in themselves but specify the collection of 
ITU standards for digital and analog net¬ 
works. In addition to POTS, the ITU is 


developing new recommendations for 
guaranteed-bandwidth packet-switched 
networks, such as IsoEthemet, and non- 
guaranteed packet-switched networks, such 
as ordinary Ethernet. 

The Big Squeeze 

The essential element in both standards is 
the H.261 video codec specification, a 
video-compression algorithm designed 
specifically for videoconferencing. Like 
MPEG, H.261 compresses images using 
discrete cosine transform (DCT). H.261 
allows systems to fully encode certain key 
frames and encode only the differences 
among other frames. The main elements 
of the H.261 source coder are prediction, 
block transformation (spatial to frequency 
domain translation), quantization, and en¬ 
tropy coding. Here’s how it works. 

H.261 divides images into 8- by 8-pix¬ 


el blocks and into macroblocks consisting 
of four luminance blocks and two corre¬ 
sponding chrominance blocks. The H.261 
encoder starts by compressing and quan¬ 
tizing data to form intramode blocks; an in¬ 
tramode macroblock must be transmitted at 
least once every 132 frames in a process 
known a s forced updating. The encoder 
also decodes results and subtracts the re¬ 
sulting image block (which is what the re¬ 
ceiver sees) from the input video. If the 
differences are small, the block is not trans¬ 
mitted. 

If there has been sufficient change, the 
encoder transforms, quantizes, entropy- 
encodes, and transmits the differences. 
The definition of “sufficient change” can 
vary from block to block. Change typical¬ 
ly results from motion, but transmission 
noise can cause the video system to false¬ 
ly infer change. As a result, commercial 


In Your Face 

Desktop videoconferencing (DVC) products 
are available for Windows, Macintosh, and 
Unix machines for circuit-switched digital 
WANs (ISDN), circuit-switched analog WANs 
(POTS), and packet-switched LANs. 

H.320-compliant videoconferencing kits 
typically include a camera, a micro¬ 
phone/telephone handset, a codec, an 
ISDN interface board, and data-conferenc- 
ing software. They range in price from 
$1500 to $2000. The lower-priced kits may 
use software for decompression or for both 
compression and decompression. Because 
software solutions rely on the host com¬ 
puter’s processor, the faster the CPU, the 
better the performance users will see. 

ISDN service providers may offer kits for 
less than $1000 as part of a service-con¬ 



tract bundle. You can also 
purchase DVC systems in 
the form of high-end com¬ 
puters with videoconfer¬ 
encing hardware and soft¬ 
ware already installed. This 
tends to be the most ex¬ 
pensive alternative, with 
prices hitting $6000. 


ISDN Choices 

AT&T, Intel, and PictureTel offer complete 
H.320 kits for ISDN-based conferencing un¬ 
der Windows. AT&T’s Vistium 1300 sys¬ 
tem includes a dedicated processor for 
compression/decompression; the less 
pricey Vistium 1200 relies on the host pro¬ 
cessor for decompression. Both are avail¬ 
able as board kits or prepack¬ 
aged with AT&T desktop 
systems. 

Intel’s Proshare, which re¬ 
cently added H.320 support, 
uses the host CPU for de¬ 
compression. PictureTel Live 
PCS 100 features a high-qual¬ 
ity audio connection and full- 
duplex speakerphone. 

Apple's QuickTime Video¬ 
conferencing and competing 
products from Sagem USA bring 
H.320 support to the Mac. 



PictureTel’s Live PCS 100 
krt supports ISDN and 
includes a camera, a full- 
duplex speakerphone, and 
software. 

Vivo Software, which 
announced the first soft- 
ware-only H.320 codec, 
offers TeleWork-5, a less 
expensive superset of the 
original Windows product. The package now 
includes workgroup software, Internet ac¬ 
cess, remote LAN access, and fax modem 
emulation. 

Many OEMs use Zydacron H.320 boards, 
which support 128- to 384-Kbps commu¬ 
nications. Zydacron offers a low-level video¬ 
conferencing application as well as hooks 
for other, more comprehensive collaborative 
software packages. 

Macintosh users can find H.320-com- 
pliant solutions from Apple, which supports 
the standard within the QuickTime exten¬ 
sions to the Macintosh OS. Sagem USA 
sells a NuBus H.320 codec board and sep¬ 
arate ISDN board. 

Gone to POTS 

The upcoming H.324 standard and the 
new chips that perform the H.263/G.723 
codec functions promise to combine im¬ 
proved quality with the convenience of 
POTS. Today, Creative Labs has both PC 
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FACE TO FACE 


Wiaf s Under the H.32 n llmbrela 



Value-added 

options 


equipment 


Dial riim 
hook 


Data-temn mating 
equipment required 
by H32x standards 


The H.320 and K.324 recommendations for 


H.261 products can offer 
video-signal noise filters to 
differentiate themselves from 
the competition, although 
these filters are outside the 
scope of the standard. 

Macroblocks carry a flag 
to indicate whether they are 
predicted or intraframe mac- r0 p^ 
roblocks and a second flag to 
indicate whether the data 
should be transmitted or not. 

The criteria for choice of 

mode and for transmitting a 

block are not detailed by the 

recommendation and may be 

varied dynamically as part of the control 

strategy. 

The standard requires H.261 devices to 
encode only the difference between a 
frame and the previous frame. Vendors 


and Macintosh solutions for POTS con¬ 
nections, and the two are interopera¬ 
ble, VCC offers a proprietary Windows- 
based POTS product using one to four 
V.34 modems for high bandwidth, intel¬ 
ligence at Large sells a Mac solution 
that works across both WANs (POTS and 
ISDN) and TCP/IP LANs. Complete kits 
cost approximately $2000; the stand¬ 
alone software costs $100 to $300, 
LAN versions of Proshare, PictureTel's 
LrveLan, and competitors from Invision, 
Viewpoint, and Insoft, use proprietary au- 
dio and vldeo'coding algorithms. But LAN 
conferencing standards do not yet exist, 
and H.320 does not work in a packet- 
switched network. Cornell University's CU- 
SeeMe software for Windows and Macs 
works over TCP/IP networks, including the 
Internet, Sun, HP, and Silicon Graphics 
also provide LAN conferencing equipment 
C-Phone from Target Technologies and 
Minx from Datapoint move analog video 
over a dedicated network and often use 
vacant wires inside standard Ethernet ca¬ 
bles. For WAN connections, a shared serv¬ 
er provides the required H.320 codec func¬ 
tions, Uncompressed analog video offers 
superior quality and does not stifle LAN 
data traffic. However, the scheme is not 
compatible with Ethernet or Token Ring 
bridges, routers, or switches. These prod¬ 
ucts cost $2000 to $2500 per desktop, 
not including the required dedicated serv¬ 
er, switch, and hub. 


can provide higher video quality and taster 
transmissions with optional motion-com- 
pensation and loop-filtering capabilities. 
Motion compensation analyzes mac¬ 
roblocks to identify a group in the previous 
frame that best matches a group in the cur¬ 
rent frame. The system then codes the dif¬ 
ference along with a vector that describes 
the offset. 

Unlike JPEG and MPEG, which are res- 
olution- and image-size independent, 
H,261 specifies two image sizes. Com¬ 
mon interchange format (GIF) is 352 pix¬ 
els by 288 pixels. Quarter CIF (QCIF) is 
176 pixels by 144 pixels. Like MPEG, 
H.261 uses prediction and motion estima¬ 
tion to reduce temporal redundancy, but 
it takes a different approach, MPEG main¬ 
tains picture quality with maximum com¬ 
pression; H.261 minimizes encoding and 
decoding delay while achieving a fixed 
data rate. 

What does this mean to videoconfer¬ 
encing users? H.261 makes a trade-off be¬ 
tween frame rate and picture quality. As 
the motion content of the images increas¬ 
es, the codec has to do more computations 
and usually has to give up on image qual¬ 
ity to maintain frame rate (or vice versa). 

For an H.261 subsystem to meet the 
peak range of the standard—30 frames per 
second with full-motion estimation and 
loop filtering—it must execute approxi¬ 
mately 8 billion operations per second. 
Most of this is for the optional motion es¬ 
timation, However, designers can reduce 
operations at the expense of picture qual¬ 
ity. For example, by applying a motion- 
estimation algorithm, codec designers can 
bring the system requirements down to 
about 1.5 billion operations per second 
(and thus let users do their videoconfer¬ 
encing on less-expensive hardware). De¬ 
signers could also limit the video to 15 
!ps, which is a limit that ISDN bandwidths 
may impose. 

Dedicated H.261 processors have re¬ 
duced die complexity, development cycle, 


videoconferencing terminals (center area) 
specify the means for audio and video coding, 
call control, and interfacing to data equipment. 
The standards include base-level requirements 
as well as optional specifications. Value-added 
opportunities (on the left} such as sound mixing, 
noise filtering, and video smoothing may bo 
implemented by vendors to improve quality, but 
they are outside the ITU recommendations. 

and costs of videoconferencing systems 
while providing better quality. The newer 
devices, such as AT&T’s AVP III, sup¬ 
port not only H.261 but an enhanced ver¬ 
sion (called H.263) and MPEG on the 
same chip. 

Motion Slickness 

H.263, which is backward-compatible with 
H.261, offers improved picture quality by 
using a half-pixel new-motion estimation 
scheme rather than H.261 1 s integer-esti- 
madon approach. The half-pixel technique 
is noticeably better at predicting changes to 
low-resolution images than H.26Ls mo¬ 
tion-estimation technique is. Also, the 
Huffman coding table used in H.263 is op¬ 
timized for low-bit-rate transmissions and 
provides superior imagery at 28.8 Kbps, 
the speed of high-end modems. The ITU is 
considering incorporating H.263 support 
into the H.320 standard. 

H.263 allows (but does not require) im¬ 
plementation of predictive frames as well 
as the 1 (DCT-coded) frames in the codec. 
This is similar to MPEG's approach. While 
predictive frames stress the computation¬ 
al load and increase the frame delay, they 
also add quality to the video stream by 
raising the frame rate. These hooks give 
the standards room to grow. Developers 
can maintain compatibility and interoper¬ 
ability, while the quality of audio and video 
can improve with improvements in sili¬ 
con price and gains in performance. 

The rise of videoconferencing standards 
means vendors must find ways of differ- 
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FACE TO FACE 
FACE OFF 

Desktop videoconferencing (DVC) 
users often refer to the 90/10 rule 
to describe DVC's value: Data shar¬ 
ing accounts for 90 percent of the in¬ 
formation content, while talkinghead 
video accounts for the remainder. But 
video drains about 90 percent of the 
price and bandwidth resources for 
DVC systems. Also, without video, 
data conferencing is POTS-friendly, 
another point in favor of cost con- 
- sciousness. 

Early collaborative software pro¬ 
vided a static whiteboard visible to all 
conference participants. Data from 
documents and spreadsheets ap¬ 
peared on the whiteboard, and 
charges made during a session had 
to be reentered in the original appli¬ 
cation, Newer versions give collabo¬ 
rators a shared program window, and 
users can make changes within the 
program window via keyboard or 
mouse commands, even if only one 
system has the application installed. 

Stand-alone data-sharing products 


today range in price from $50 to 
$200, depending on their feature set 
and support for multi pie LANs and 
WANs. Titles include Farstte, from 
DataBeam, which is bundled with 
many voice-and-data modems, and 
TalkShow and Visra-Vis from Future- 
Labs, These compete against data- 
conferencing versions of full-blown 
videoconferencing applications. 

Proprietary RIP. 

The collaborative computing market 
is in the throes of two transitions. 
Customers are demanding solutions 
that comply with standards, The T.120 
standards, first promulgated by the 
International Multimedia Teleconfer¬ 
encing Consortium and now submit¬ 
ted to the ITU, have been endorsed 
by virtually all conferencing vendors, 
This essentially ends the future for 
proprietary products, 

DataBeam. which markets stand¬ 
alone software, is licensing T.120 
technology to its erstwhile competi- 
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Data-sharing software, from 
DataBeam (top) and 
FutureLabs, lets workers 
collaborate on documents 
without the resource drain of 
fhre video. 



tors and has signed up AT&T, 
British Telecom, Microsoft, Picture¬ 
Tel, and VTel. IBM's Lakes architec¬ 
ture, middleware that allows multiple 
types of data streams to be serial¬ 
ized and synchronized across multi¬ 
ple hardware and software platforms, 
will also be compliant with T.120, 
Equally important is the shift from 
data conferencing as a stand-alone 
application to an embedded OS tech¬ 
nology, Future OSes will have an ab¬ 
straction layer for real-time, multipoint, 
multimedia communications. Note Mi¬ 


crosoft and PictureTel's plan to de¬ 
velop voice- and data-conferenting 
APIs for independent software ven¬ 
dors, The APIs will provide access to 
multipoint data communications ca¬ 
pabilities based on T.120, 

OS/2 already includes Person-to- 
Person software. The Mac OS uses 
the QuickTime Conferencing exten¬ 
sion, a foundation used by Apple's 
Media Conference Application and by 
Crosswise's Face-to-Face software, a 
cross-platform d ocu ment-con fere nc- 
ing solution. 


entiating themselves without offering pro¬ 
prietary technologies. Opportunities to add 
value come not from designing proprietary 
codecs but from applying pre-filters and 
post-filters to the video stream to make 
the codec more efficient and raise the qual¬ 
ity of the decoded picture. Vendors can 
also add echo cancellation and sound mix¬ 
ing to the audio streams, or they can create 
API-smart software. 

Now that vendors don't have to fight 


interoperability battles, they can concen¬ 
trate on price and performance. We're al¬ 
ready seeing positive signs. Prices of 
H.320-compliant videoconferencing kits 
have fallen from $6000 to less than $2000 
in the past two years, while audio and 
video quality have improved noticeably. 
These kits benefit from a new generation of 
low-cost codec chips with higher process¬ 
ing power and support for multiple audio- 
and video-compression algorithms. Some 
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computer makers now sell systems that 
come with conferencing hardware, so users 
can buy configured systems and avoid in¬ 
stallation hassles. 

Visual Support 

Standards and new chips may help DVC 
evolve into an essential tool for business. 
Some vendors envision videoconferenc¬ 
ing as an embedded technology. Already, 
one manufacturer of printing presses is 
showing a videoconferencing component 
that links printshop workers with technical 
staff, so they can get help if the press goes 
down. When talking heads venture from 
the Future Pavilion of the World's Fair to 
the nuts-and-bolts world of a shop floor, 
videoconferencing will be ubiquitous, ■ 
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Designed for 
Windows 95 


It will arm you with market-proven, award-winning applications for diagramming, drawing, painting, 
image editing and management of vast visual media libraries. You'll get the new % versions of ABC 
Flowcharter® Picture Publisher® Mlcrografx Designer 1 ; and the revolutionary ABC Media Manager™ 
for use with any Windows 95 application. And with drag and drop automation and a Microsoft® Office 
Compatible 1 " interlace, it's as intuitive as it is powerful. All for an introductory price of just 
$ 149.95*. ABC Graphics Suite. It will change the view from your Windows*for good. 


■kA To get the whole picture, to order ABC Graphics Suite, 
R. I or for a 59.95” Preview CD, call 1-800-376-5119. 
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'Upgrade price tor owners of Micragrafx or competitive graphics software and/or Microsoft Office 95. E.FLP for first-time buyers is $299.95 "The $9.95 charge for shipping and handling is non-refundable. Offer expires 
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HP’s Meta Schema: Blueprint 
for a Common Repository 


By James Herman, vice president Northeast Consulting F 


s Inc. 


The term common repositc? 
in net management 
notion of what it meat 
should he designed* For exanij 
repository should contain ever 
event ever received by the manageniei 
pository as essentially containing coi 
Hewlett-Packard's partial Meta Schema bluepi 
in Openview gives a first glimpse at HP’s proposal fa 

points to the vast amount of rLrji i jl 

work left to be done before a I * 


IOSL < 


sive 


lolutrS 


|t also 


working repository can 
become a reality. 

To understand HP’s initial 
attempt at defining an 
Openview common repository 
requires a closer look at the 
need it addresses. For the past 
several years. Openview has 
provided all the basic func¬ 
tions required of a man age- 
men t pi atforin—mat lageme 11 1 
protocol support via SNMP, 
communications protocols* 
and application programming 
interfaces for developers. But 
ihe platform has lacked open 
services for the integration of 
management data from multi¬ 
ple applications. Under the 
covers, Openview applications 
don't share data, Instead, net¬ 
work inventory, event logs, 
trouble tickets, and other 


Tiljcjunilli 
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other sources of management 
data reside in separate files 
and system locations, many 
times in different formats. 

For customers, this lack of 
integration results in having 
to maintain several manage¬ 
ment data files, a task that can 
quickly become a juggling act 
when it comes to keeping data 
files in sync. If the same data 
item appears in multiple loca¬ 


tions, it must he updated 
repeatedly. Multiple data 
sources make report writing 
difficult and limit the scope of 
customization. 

Open view's lack of data inte¬ 
gration also has drawbacks for 
developers, who must invest 
significant R&D dollars in get¬ 
ting their applications to work 
with those of other vendors— 
for example, to tie mainte¬ 
nance trouble tickets to specif¬ 
ic devices in the network 
inventory. 

Moving to a common reposi¬ 
tory would provide users with 
the database functions 
required to enter data into die 
system just once and have it 
reflected across multiple 
applications. Report writing 
could be easily customized, 

(Continued vnpagi! 16) 










ndependent, objective source 
about OpenView 

Introducing the OpenView Advisor- 
front the editors of Data Communications 


Corporate networkers who’ve made the move to OpenView know how tough it is to find the 
facts on the industry’s leading net management framework. And the same goes for third-party 
developers looking to crack this lucrative market. Despite all its support, HP hardly qualifies as 
an impartial source, and surfing the Internet or searching computer magazines is no way to 
plan an effective enterprise management strategy. 

The industry’s only publication devoted exclusively to OpenView 

OfjevView Advisor gives users and developers exactly what they need: a monthly, vendor-indepen- 
dent newsletter that’s got the technical savvy to solve their most pressing problems. Written and 
edited by the staff of Data Communications and some of the top consultants in the OpenView 
community, each issue is packed with in-depth analyses and hard-hitting technology reviews that 
can’t be found anywhere else. 

Take a look at the regular roster of features that make OpenView Advisor an indispensable tool 
for net managers and ISVs: 


ANALYSIS 

Industry experts detail and discuss OpenView trends 
and technical developments 

TECHNICAL TUTORIALS 

Step-by-step troubleshooting from users and developers 
who’ve overcome the OpenView challenges 

CASE STUDIES 

Detailed profiles of actual OpenView networks, with an 
emphasis on cost analysis, product selection, implemen¬ 
tation strategies, and deployment issues 

TECH TIPS 

Concise, hands-on solutions to common OpenView 
problems from users, developers, and HP engineers 


DEVELOPER'S VIEW 

An open forum for application developers, system in te¬ 
grators, and third-party vendors 

INTERVIEWS 

No-holds barred discussions with key HP engineers and 
product managers for the OpenView line 

INTERNATIONAL ISSUES 

Addresses die concents of global networkers, 
including managing across WAN links, finding prod¬ 
ucts, anti integrating standards and platforms 

PRODUCTS 

Exclusive coverage of new and upcoming products and 
services for the OpenView environment 


Take advantage of this one-time introductory offer from OpenView Advisor 

Act now and become a charter subscriber to OpenView Advisor for the special price of only $495 
for 12 issues ($595 outside North America). That’s a savings of $100 off the regular subscrip¬ 
tion price. But you have to move quickly—this offer is available for a limited time only. 


To order, call toll-free in the U.S.: 1-000-590-0474 
To order outside the II.S. call: 615-377-3322 
Fax orders to: 615-377-0525 
internet address: openview@mcgraw-hill.com 
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Bell & Howell Copiscan IF* Document Scanners 


Cutting-edge 
technology has no 
room for warm, 
fuzzy characters. 

Soft, fuzzy type is great on kid’s pajamas and schmaltzy greeting cards. 
Unfortunately, it also shows up on bills of lading, insurance forms, and legal 
briefs. That’s why we design the only scanners with ACE Plus-Adaptive 



Contrast Enhancement. This option turns soft-edge, low-contrast characters 
into cold, hard letterforms. And that can actually make scanned documents 
more readable than the originals. It also makes sure operators don’t spend all 
day scanning documents over and over. We have a brochure that tells you the 
whole story. For a copy, call 1-708-675-7600, or e-mail us: copiscan@mcs.com. 

BELL! HOWELL 

Bi The Document Management People 
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Picking the Crypto Locks 



PETER WAYNER 


ow secure is your encrypted 
data? Advances in mathe¬ 
matics and increased com¬ 
puting power mean you need longer 
keys and stronger algorithms if you still 
want to keep your secrets* Both pri¬ 
vate-key encryption (which uses a sin¬ 
gle key for coding and decoding) and 
public-key systems (which use sepa¬ 
rate keys for encryption and decryp¬ 
tion) are increasingly vulnerable to 
determined attack* But do these weak¬ 
nesses represent a real threat to 
encrypted data, or are they still just 
intriguing research results? 

Unfortunately, when we try to assess 
the effectiveness of today's popular 
cryptographic systems, we run into a 
problem of mathematical ignorance. 

Most people who are familiar with 
mathematics can work in two direc¬ 
tions, forward and backward, like the 
simple algebraic equation a = b + l. 

We can determine the value of the first 
variable from that of the second and 
vice versa. Crypto systems, however, 
generally rely on mathematics that 
works only in one direction. People 
assume these systems are secure be¬ 
cause no one has yet shown how to 
work the mathematics backward and 
break open the message* In general, 
we determine the strength of most 
cryptographic systems by seeing how 
well they avoid the attacks we know 
have been used on other systems. If 
none of the past attacks seems to work, then we deem a system 
secure. For now. 

Let's look at how today’s codebreakers work, the resources and 
time they need, and what we require in the way of new systems 
and longer keys* Recent assessments of the strength of private-key 
crypto systems involve looking for theoretical holes and mea¬ 
suring the time needed for a brute-force attack. Finding the holes 
can be devilishly hard, calling for deep mathematical insights. 
Brute-force attacks are easier to mount if enough computational 
hardware is available, but they're also easy to defend against. 

The most important development in the realm of data encryp¬ 
tion in recent years is Eli Biham and Adi Shamir's differential 
cryptanalysis. They showed how to mount a limited attack on 


today's most widely used cryptosystem, DES {the 
federal Data Encryption Standard), which is also 
the basis for Unix's password system* 

Imagine that you had access to your victim's 
DES cipher “box” (the common term for an 
enciphering system) with preloaded keys* Your 
goal is to determine the 56-bit key, so that you 
can decrypt the other messages your victim had 
encrypted with the box. Biham and Shamir 
showed that you could infer the hidden key if you could pass 
2 47 messages through the box and observe what came out. This 
chosen plaintext attack builds up a statistical model of the ci¬ 
pher, and it needs this many plaintexts to produce an answer 
with confidence* 

Most intriguing, this work exposed flaws in many DES sub¬ 
stitutes. Because the U.S. government classified the details behind 
DES's design, many assumed that there might be a trapdoor 
through which the government could eavesdrop* To circumvent 
these potential trapdoors, some folks designed their own variations 
of DES* Most of these new ciphers, however, fall even faster to 
Biham and Shamir's mathematical machinery. FEAL-4, a faster 
replacement, for example, takes only four well-chosen plaintexts. 


A new technique 
called differential 
cryptanalysis 
can break even 
DES quickly 


continued on page 80 
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PICKING THE CRYPTO LOCKS 
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Factoring in Public-Key’s Future 

Long thought nearly unbreakable, public-key cryptography is yielding to attack. The secret of security here is key length. 


BY BRUCE SCHNEIER 

F actoring large numbers is hard but not 
as hard as it used to be. This has grave 
implications for the effectiveness of pub¬ 
lic-key cry ptography, which relies on the 
difficulty of factoring long keys for its 
security. But how long is long enough? 

In 1976. Richard Guy wrote: “I shall be 
surprised if anyone regularly factors num¬ 
bers of size l() 80 without special form dur¬ 
ing the present century.” In 1977, Ron Ri vest 
said that factoring a 125-digit number would 
take 40 quadrillion years. In 1994, a 129- 
digit number was factored. The lesson here 
is that making predictions is foolish. 

Today, 512-bit keys are common. Fac¬ 
toring them, thus destroying their security, 
is well within the range of possibility for 
today’s computing resources. A weekend- 
long worm on the Internet could do it. 

Computing power is measured in MIPS- 
vears: a million-instructions-per-second 
computer running for one year, or about 
3 x 10 13 instructions. A 100-MHz Pentium 
is about a 50-MI PS machine; a 1600-node 
Intel Paragon is about 50,(X)0 MIPS. 

In 1983. a Cray X-MP supercomputer 


factored a 71-digit number in 0.1 MIPS- 
years, using 9.5 CPU hours. That’s ex¬ 
pensive. Factoring the 129-digit number 
in 1994 required 5000 MIPS-years and 
used the idle time on 1600 computers 
around the world over an eight-month 
period. Although it took longer, it was 
essentially free. 

Those two computations used what’s 


called the quadratic sieve , but a newer, 
more powerful algorithm has arrived. The 
general number field sieve is faster than 
die quadratic sieve for numbers well below 
116 digits and can factor a 512-bit number 
over 10 times faster—it would take less 
than a year to run on an 1800-node 
Intel Paragon. 

And the process gets still faster. 
Mathematicians keep coming up 
with new tricks, new optimizations, 
and new techniques. A related al¬ 
gorithm, the special number field 
sieve , can already factor numbers 
of a specialized form (not generally 
used for cryptography) much faster. 

So we can probably optimize the 
general number field sieve to run 
that fast. For all we know, the 
National Security Agency is al¬ 
ready doing it. 

The figure "MIPS Years Needed 
to Factor” gives the number of 
MIPS-years required to factor ‘‘spe¬ 
cial” and "general” numbers of dif¬ 
ferent lengths. 

How Big Is Big Enough? 

The wise cryptographer is ultraconserva- 
rivc when choosing key lengths for a public- 
key system. You must consider the intended 
security, the key’s expected lifetime, and 
the current state of the factoring art. Now 
you need a 1024-bit number to get the same 
security you got from a 512-bit number in 
the early 1980s. If you want your keys to 
remain secure for 20 years, 1024 bits is 
probably too short. 

Consider these assumptions from the 
mathematicians who factored RSA-129: 
We believe we could acquire 100,000 ma¬ 
chines without superhuman or unethical ef¬ 
forts and without an Internet worm or virus. 
Many organizations have several thousand 
machines on the Net. Using their facilities 
would require diplomacy but should not be 
impossible. Assuming an average power of 
5 M IPS and one year elapsed time, we could 
reasonably embark on a project that would 
require half a million MIPS-years. The pro¬ 
ject to factor the 129-digit number harnessed 
an estimated 0.03 percent of the Internet’s 
total computing power. A well-publicized 
project might be able to harness 2 percent of 
the world’s computing power for a year. 


My recommendations for public-key 
lengths are given in the figure "Recom¬ 
mended Public-Key Key Lengths” ac¬ 
cording to how long you require the key to 
be secure. There are three key lengths 
given for each period—one secure against 


an individual cryptanalyst who can get his 
hands on 10,000 MIPS-years. one against 
a major corporation that could harness 10 7 
MIPS-years, and the third secure against a 
major government and 10 9 MIPS-years. 
These figures assume that computing 
power will increase by a factor of 10 every 
five years and that mathematical advances 
will let us factor numbers at the speeds of 
the special number field sieve. 

Not everyone will agree with these final 
recommendations. The National Institute 
of Standards and Technology has mandated 
512- to 1024-bit keys for its Digital Signa¬ 
ture Standard. PGP has a maximum RSA 
key length of 1280 bits. Arjen Lenstra. the 
world’s most successful factorer, refuses to 
predict beyond 10years. There’s always the 
possibility that an advance in factoring will 
surprise me as well, though I tried to factor 
everything into my calculations. But why 
trust me? I just proved my own foolishness 
by making predictions. ■ 


Bruce Schneier is the author of Applied 
Cryptography (John Wiley), the second 
edition of which is due out in December. 
He can be reached on the Internet as 
schneier@winlernet.com, or on BIX c/o 
editors@bix. com. 
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provide crisp, clear audio* 
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PICKING THE CRYPTO LOCKS 


STRENGTHS AND WEAKNESSES OF CRYPTO ALGORITHMS 


ALGORITHM 

COMMENT 

STRENGTHS 

WEAKNESSES 

DES 

Standard, widely accepted 

Long-tested 

Has yielded to DC 

FEAL-4 

DES substitute 


Easily broken by DC 

GDES, NewDES 

DES-like 


Easily broken by DC 

Khufu 

DES-like 

Secure against DC 

New, unknown 

Blowfish 

DES-like 

Secure against DC 

New, unknown 

RC-4 

Proprietary 

Variable-length key 

Unknown 

RSA Public Key 

Widely used 

Long-tested 

Vulnerable to advances 
in factoring 

Skipjack 

Classified 

Considered strong 

Algorithm must remain secret 
to preserve law-enforcement 
trapdoor 

DC = differential cryptanalysis 


Recently, the IBM scientists who orig¬ 
inally designed DES revealed that they 
anticipated Biham and Shamir’s attack and 
optimized DES to resist it. Because other 
nongovernment cryptographers didn’t 
know about this attack, they couldn’t 
design their software to resist it. Now the 
information is public, and there are new 
ciphers that hold up well against these 
attacks. Ralph Merkle’s Khufu and Bruce 
Schneier’s Blowfish are two private-key 
ciphers that are similar to DES but resist 
differential cryptography. They do this by 
creating new S-boxes for each encryption, 
using the key to randomize them. (S-boxes 
are the essential scrambling elements of 
DES-like ciphers. Think of them as lookup 
tables or nonlinear functions; their outputs 
should be as random as possible.) Differ¬ 
ential cryptanalysis works only if the 
attacker knows what’s in the S-boxes. 

This work also revealed some stunning 
counterintuitive results. Key length is usu¬ 
ally taken as a rough measure of a sys¬ 
tem’s security. DES uses 56-bit keys; a 
brute-force attacker might need to try all 
2 56 keys to find the right one. A longer key 
would mean a longer brute-force attack. 
However, Biham and Shamir showed that 
even if DES used longer keys, it would 
hardly be any stronger against differential 
cryptanalysis. The statistical model would 
still be solvable if DES used the maximum 
of 768 bits. 

Applying this knowledge to other types 
of ciphers is tricky. RSA Data Security 
markets a proprietary algorithm called 
RC-4 that accepts a variable-length key; 
this algorithm is used in many products. 
The flexible key length can be an advan¬ 
tage in some situations. For example, the 
government allows general export of soft¬ 
ware using RC-4 with a 40-bit key, but 
similar software using a longer key must 
stay within the U.S. While we don’t know 
if differential cryptanalysis can be applied 
to RC-4 directly, because of the algo¬ 
rithm’s proprietary nature, the results with 


DES suggest that more key is not neces¬ 
sarily stronger. 

Men and Machines 

Mathematical tools like differential crypt¬ 
analysis can be the most powerful attack 
against a cipher system. Brute-force attacks 
are normally a last resort, rare in practice 
because cipher designers routinely use long 
key lengths specifically to preclude them. 
But times are changing. We’re reaching a 
point at which a large machine can quickly 
search the entire key space of DES. DES 
is still in wide use; it’s been the commercial 
and governmental standard for nearly two 
decades. Replacing such standards can be 
a painfully slow process. 

DES users should be thinking about what 
can be done with off-the-shelf hardware. 

Brute-force attacks simply use large 
machines that try all possible passwords 
in parallel. It’s even possible to produce 
native chips that run DES. Michael Wiener 
of Bell Northern Research described how 
to build a $1 million machine using a 
pipelined DES processor that could cruise 
through all possible keys in about 7 hours. 

Massively parallel machines can also 
attack the problem. Some of the most 
promising emerging ma¬ 
chines distribute small, l- 
bit processors directly 
onto the memory chips. 

Some have 1024 proces¬ 
sors on a chip with 42 bits 
of memory per processor. 

(Before it entered Chapter 
11, Cray Computer was building for the 
National Security Agency a special Cray 3 
with such processor-embedded memory.) 
In 1992 I designed a machine using 1 mil¬ 
lion associative processor memory chips 
(standard DRAM densities) from Coherent 
Research (Syracuse, NY) that could attack 
all of DES in one day. This machine could 
be reprogrammed to attack other DES-like 
ciphers. Linden Technology (Austin, TX) 
is currently exploring manufacturing new 


4-Mb DRAMs with the 1024 as¬ 
sociative processors built onto the 
chip. 

The effect of brute-force attacks 
on DES is also important for Unix 
security, which stores each pass¬ 
word after passing it through DES 
25 times. At log-in, you type your 
password; it’s encrypted 25 times 
and the result compared against 
the password file. If it matches, the 
system grants you access. Because 
the password file doesn’t contain 
the passwords themselves, unau¬ 
thorized users can’t use the file to 
recover them directly. They must 
use a brute-force machine. However, the 
brute-force attack can be relatively suc¬ 
cessful against Unix, because the keyspace 
is smaller. Most users limit their passwords 
to alphabetic characters, occasionally 
adding numbers. This makes searching for 
passwords much faster; it could be done 
quite quickly with an associative-memory 
parallel processor. One estimate suggests 
that a computer using 512 of Linden’s 
chips could test all six-character alphanu¬ 
meric passwords in 15 minutes. Clearly, 
the Unix password structure needs to be 
rethought in light of today’s machines and 
code-breaking techniques. 

Because of this new vulnerability, you 
may want to explore other, newer ciphers, 
such as Merkle’s Khufu or Schneier’s 
Blowfish. The classified Skipjack algo¬ 
rithm buried inside the U.S. government’s 
Clipper and Capstone encryption chips 
also uses S-boxes, but little is known about 
their design. There’s little reliable public 
information about RSA Data Security’s 
RC-4. Anyone who uses these algorithms 
must be prepared to trust the wits of the 
designers, because the algorithms have not 
undergone the intensely thorough and 
long-time public scrutiny given to DES. 

Many organizations 
have opted to continue 
with DES, but the current 
state of the art is triple- 
DES—three passes of the 
algorithm with either 112- 
or 168-bit keys. This ef¬ 
fectively guards against 
both brute-force and differential analysis 
attacks. These users can rest assured that, 
paradoxically, all the attacks focused on 
DES continues to keep it strong. ■ 


Peter Wayner is a BYTE consulting editor 
living in Baltimore . MD. You can reach him 
on the Internet at pcw@access.digex.net, on 
BIX as pwayner@bix.com, or on the World 
Wide Web at http://access.digex.net/~pcw/ 
pcwpage.html. 
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Turn computers loose on your data, and you don’t know wftaf they’ll come up with—that’s the whole point 





In the short term, the results of data milling will be in profitable 
if mundane business-related consequences. Micro-marketing 
campaigns will explore new niches. Advertising will target po¬ 
tential customers with new precision. 

In the not-too'loitg term, data mining may become as com¬ 
mon and easy to use as E-mail. We may direct our tools to find the 
best airfare to the Grand Canyon, root out a phone numher for a 
long-lost classmate, or find the best prices on lawn mowers. The 
software will figure out where to look, how r to evaluate whai it 
finds, and when to quit. Our knowledge helpers may become as 
indispensable as the telephone. 

But it's the long-term prospects of data mining that are truly 
breathtaking. Imagine intelligent agents being turned loose on 
medical-research data or on subatomic-particle information. 
Computers may reveal new treatments for diseases or new in¬ 
sights into the nature of the universe. We may well see the day 
when the Nobel prize for a great discovery is awarded to a search 
algorithm. ■ —Edmund X. Dejesus, Senior Editor 


The Data Gold Rush A Data Miner's Tools Data-Mintog Dynamite 


From molecular chemistry to 
mortgage credit checks, 
there are many uses for data 
nailing. 83 


Yen can choose from 
queryand-reporting 
tools, multidimensional 
analysis tools, and 
intelligent agents ....91 


Massively parallel computers 
and RAID subsystems: What 
yon should do to facilitate 
data miring.87 


in your data, but you 

(and wealth-producing) as the realization 
buyers are probably also diaper pur- 

88 chasers. It may be as profound as a new law of nature* 
But no human who’s looked at your data has seen this hidden gold. 
How can you find if? 

Data mining lets I he power of computers do the work of sift¬ 
ing through your vast data stores. Tireless and relentless search¬ 
ing can find the tiny nugget of gold in a mountain of data slag. 

In "The Data Gold Rush,” Sara Reese Hedberg shows the al¬ 
ready wide variety of uses for the relatively young practice of data 
mining* From analyzing customer purchases to analyzing Supreme 
Court decisions, from discovering patterns in health care lo dis¬ 
covering galaxies, data mining has an enormous breadth of ap¬ 
plications. Large corporations are rushing to realize the potential 
payoffs of data mining, both in the data itself and in marketing 
their proprietary tools. 

In "A Data Miner’s Tools,” Karen Watterson explains the 
three categories of software to perform data mining. Query-and- 
reporting tools, in vastly simplified and easier-to-use forms, re¬ 
quire close human direction and data laid out in databases or 
other special formats. Multidimensional analysis (MDA) tools de¬ 
mand less human guidance buL still need data in special forms. In¬ 
telligent agents are virtually autonomous, are capable of mak¬ 
ing their ow n observations and conclusions, and can handle data 
as free-farm as paragraphs oflexl. 

"Data Mining Dynamite” by Cheryl D. Krivda shows how to 
facilitate the data-min mg process. Data is handled far faster after 
it has been cleansed of unnecessary fields and stored in more 
convenient forms. Housing data in data warehouses reduces the 
load on production mainframes and supports client/server analy¬ 
sis. Parallel computing speeds the search process with multiple si¬ 
multaneous queries. And any activity handling this volume of 
data requires consideration of physical storage options. 
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The Dm Gold Rush 

Smart data miners are cashing in on valuable information buried in private and public data sources 

SARA REESE HEDBERG 



I t's in there. The discovery, the fact, the 
one piece of the puzzle that will blow 
away the competition, propel your com¬ 
pany to the top, and stick a “VP 1 ' after your 
name. It's right there, in your database. 
But you can't see it. Yet. 

The amount of information stored in 
databases is exploding. From zillions of 
point-of-sale transactions and credit card 
purchases to pixel-by-pixel images of 
galaxies, databases are now measured in 
gigabytes and terabytes, In today's fierce' 
ly competitive business environment, com¬ 
panies need to rapidly turn those terabytes 
of raw data into significant insights to 
guide their marketing, investment, and 
management strategies. 

It would take many lifetimes for an an¬ 
alyst to pore over 2 million books—the 
equivalent of a terabyte—to glean impor¬ 
tant trends. But analysts have to. For in¬ 
stance, Wal-Mart, the chain of over 2000 
retail stores, every day uploads 20 million 
point-of-sale transactions to an AT&T 
massively parallel system with 483 proces¬ 
sors running a centralized database. At 
corporate headquarters, they want to know 
trends down to the last Q-Tip. 

Luckily, computer techniques are now 
being developed to assist analysts in their 
work. Data mining (DM), or knowledge 
discovery, is the computer-assisted pro¬ 
cess of digging through and analyzing 
enormous sets of data and then extracting 
the meaning of the data nuggets. DM is 
being used both to describe past trends and 
to predict future trends. 

Mining and Refining Data 

Experts involved in significant DM efforts 
agree that the DM process must begin with 
the business problem. Since DM is really 
providing a platform or workbench for the 
analyst, understanding the job of the ana¬ 
lyst logically comes first. Once the DM 
system developer understands the analyst's 
job, the next step is to understand those 
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The Data Gold Rush 



data sources that the analyst uses and the 
experience and knowledge the analyst 
brings to the evaluation. 

The DM process generally starts with 
collecting and cleaning information, then 
storing it. typically in some type of data 
warehouse or datamart (see the figure 
"Data-Mining Process”)* But in some of 
the more advanced DM work, such as that 
at AT&T Bell Labs, advanced know ledge- 
represen tat ion tools can logically describe 


the contents of databases themselves, then 
use this mapping as a meta-layer to the 
data. Data sources are typically flat tiles of 
point-of-sale transactions and databases 
of all flavors. There are experiments un¬ 
derway in mining other data sources, such 
as IBM's project in Paris to analyze text 
straight off the newswires. 

DM tools search for patterns in data. 
This search can be performed automati¬ 
cally by the system (a bottom-up dredg¬ 


MARKETING 


Many marketers believe one of the most powerful competitive 
weapons is understanding and targeting each customer’s individ¬ 
ual needs. To this end, more companies are harnessing DM tech* 
niqties to shed light on customer preferences and buying patterns. With this information, com¬ 
panies can better target customers with 
products and promotional offerings. 

A.C. Nielsen's Spotlight is a good ex¬ 
ample of a DM tool. Nielsen clients use 
Spotlight to mine point-of-sale databas¬ 
es. These terabyte-size databases contain 
facts (e.g., quantities sold, dates of sale, 
prices) about thousands of products, 
tracked across hundreds of geographic 
areas for at least 125 weeks. Spotlight 
transforms tasks that would take a hu¬ 
man from weeks to months to do into 
tasks a computer can do in minutes to 
hours, Nielsen says rt has sold about 100 
copies of Spotlight (DOS and Windows) to 
U.S. clients, who have in turn deployed it 
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to field-sales representatives in multiple regional centers. The software frees analysts to work 
on higher-level projects instead of being swamped by routine, laborious chores. 

In the past two years, a global group at Nielsen has changed the U.S. version of Spotlight for 
use in other countries. “Spotlight is the most widely distributed application in the consumer pack¬ 
aged-goods industiy," claims Mark Ahrens, director of custom software sales at Nielsen. 

American Express is analyzing the shopping patterns of its card holders and using the in¬ 
formation to offer targeted promotions. 


ing of raw facts to discover connections) or 
interactively with the analyst asking ques^ 
tions (a top-down search to test hypothe¬ 
ses). A range of computer tools—such as 
neural networks, rule-based systems, case- 
based reasoning, machine learning, and 
statistical programs—cither alone or in 
combination can be applied to a problem. 

Typically with DM. the search process 
is iterative, so (hat as analysts review the 
output, they form a new set of questions to 
refine the search or elaborate on some as¬ 
pect of the findings. Once the iterative 
search process is complete, the data-min- 
ing system generates report findings. It ts 
then the job of humans to interpret the re¬ 
sults of the mining process and to take ac¬ 
tion based on those findings. 

AT&T, A.C. Nielsen, and Amer¬ 
ican Express are among the grow¬ 
ing ranks of companies imple¬ 
menting DM techniques for sales 
and marketing. These systems are 
crunching through terabytes of 
point-of-sale data to aid analysts in 
understanding consumer behavior 
and promotional strategies. Why? 
To increase profitability, of course. 

Similarly, financial analysts are 
plowing through vast sets of finan¬ 
cial records, data feeds, and other 
information sources in order to 
make investment decisions. Health¬ 
care organizations are examining 
medical records in order to under¬ 
stand trends of the past: they hope 
(his information can help reduce 
their costs in the future. Major corpora¬ 
tions such as General Motors, GTE, Lock¬ 
heed, Microsoft, and IBM all have R&D 
groups working on proprietary advanced 
DM techniques and applications. 

Software 

Hardware and software vendors are ex¬ 
tolling the DM capabilities of their prod- 
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STATISTICA™ (automatically configures itself for Windows 3J or 
WINDOWS 95) ■ A complete data analysis system wilh thousands of on¬ 
screen customizable, presentation-quality graphs fully integrated with all pro¬ 
cedures ■ Comprehensive Windows' support, OLE (client and server). DDE, 
customizable Am/o Task toolbars, pop-np mentis m Multiple data-, results-, and 
graph-windows with data-gmpb links ■ Hie largest selection of statistics and 
graphs In a single system; comprehensive implementations of: Exploratory tech¬ 
niques with advanced brushing, multi-way tables with banners (presentation- 
quality reports); nonparametrics; distribution fitting; multiple regression; gen¬ 
eral nonlinear estimation; stepwise logit/probit; general ANCOVA/MANCOV'A; 
stepwise discriminant analysis; log-linear analysis; confirmatory/ exploratory 
factor analysis; duster analysis; multidimensionid scaling; canonical correla¬ 
tion; item analysis/reliability; survival analysis; a large sdection of time series 
modeling/forecasting techniques; structural equation modeling with Monte 
Carlo simulations; and much more ■ On-line Electronic Manual with compre¬ 
hensive introductions to each procedure and examples ■ Hypertext-based Slais 
Advisor expert system ■ Workbooks with multiple AutoOpen documents (e g . 
graphs, reports) ■ Extensive data management facilities (fast spreadsheet of 
unlimited capacity with long formulas, Drag-and-drop, AutoFill Auto- 
Recalculate* spht screen/variable-speed scrolling, advanced Clipboard sup¬ 
port, DDE links, hot links to graphs, relational merge, data verified'on/dean- 
ing) ■ Powerful STATISTICS BASIC language (professional development envi¬ 
ronment) with matrix operations, full graphics support, and interface to exter¬ 
nal programs (DLLs) ■ Batch command language and editable macros, flexible 
"turn-key' 1 and automation options, custom-designed procedures can be added 
to floating Auto Task toolbars ■ All output displayed in Scrollsheds 1 * (dynamic, 
customizable, presentation-quality tables with instant 20, 3D, and multiple 
graphs) or word processor-style report editor (of unlimited capacity) that 
coin bines text and graphs ■ Extremely large analysis designs (c.g. correlation 
matrices up to 32,000x32,000, unlimited ANOVA designs) ■ Megafile Manager 
wilh up to 32,000 variables (8 Mb) per record ■ Unlimited size of files; extend¬ 
ed ( 'quadruple") precision; unmatched speed ■ Exchanges data and graphs 
with other applications via DDE, OLE, or an extensive selection of file 
import/export facilities (inch ODBC access to virtually all data bases and main¬ 
frame files) ■ Hundreds of types of graphs, inch categorized multiple 2D and 
3D graphs, ternary 2D/3D graphs, matrix plots, icons, and unique multivariate 
(e g., 4D) graphs ■ Facilities to custom-design new graph types and add them 
permanently to menus or toolbars ■ On-screen graph customization with 
advanced drawing tools (e,g„ scrolling and editing of complex objects in 32x 
real zoom mode), compound (nested) OLE documents, Multiple-Graph 
AuluLayoul Wizard, templates, special effects, icons, page layout control for 
slides and printouts; unmatched speed of graph redraw ■ Interactive notation, 
perspective and cross-sections of 3D displays ■ Large selection of tools for 
graphical exploration of data: extensive brushing tools with animation, fitting, 
smoothings overlaying, spectral planes, projections, layered compressions, 
marked subsets ■ Price $§95. 

Quick STATISTICA (for Windows) ■ A subset of STATISTICA, com¬ 
prehensive selection of basic statistics and the full analytic and presen union- 
quality graphics capabilities ui STATISTICA ■ Price $495. 

STATIST1CA/QC -Industrial statistics add-on package (requires STATIS¬ 
TICA or Quick STATISTIC! for Windows) ■ The largest selection of industrial 
statistics in a single package; quality control charts (compatible with real-time 
data acquisition systems). process capability analysis, R&K. sampling plans, 
and an extremely comprehensive selection of experimental design (DDE) 
methods * Flexible tools to customize and automate all analyses and reports 
(ind “turn-key" svstem options, and tools to add custom procedures) ■ Price 
$495. 

STATISTIC A/Mac (for Macintosh) ■ Price $695 (Quick $395). 
Domestic sh/h $12 per product; 30-day money back guarantee. 
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2325 i- 13th St. * Tulsa, OK 74104 * (910) 583-4149 
Faxs (916) 583-4378 
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The U.S. Internal Revenue 


GOVERNMENT Service has developed a sys¬ 
tem to detect fraud and im¬ 
prove tax collections. The prototype system runs on PCs 
and includes KnowledgeSeeker (flngoss Software), Model- 
Ware ITeraNetl, and AIM [AbTech}. 

Beverly Cook, a researcher at the University of Wiscon¬ 
sin-Milwaukee, used I PIS to evaluate the death penalty-re¬ 
lated votes and opinions of Supreme Court Justice Byron 
White. She found that his behavior was related to his affil¬ 
iation with the conservative Woe of the Court and that his vot¬ 
ing patterns were linked to the race of the accused. 


are not "true” mining tools; 
they're fancy query tools, 
they say. Since these pro¬ 
grams perform sophisticated 
data access and analysis by 
rolling up numbers along 
multiple dimensions, some 
analysts still include them in 
the category of top-down 
mining tools. The market has 
yet to see much in the way of 
more-advanced mining tools, 
although the spigot is being 
turned on by application-spe¬ 
cific DM tools from AT&T, 

Lockheed, and GTE. 

Lei’s Get Vertical 

One major DM trend is the move toward 
powerful application-specific mining tools. 
“There is a trade-off in the generality of 
data-mining tools and ease of use,” ob¬ 
serves Gregory Piatetsky-Shapiro, princi¬ 
pal investigator of the Knowledge Dis¬ 
covery in Databases Project at GTE 
Laboratories. “General tools are good for 
those who know how to use them, but they 


really require lots of knowledge to use 
them.” 

AT&T, for example, recently introduced 
Sales & Marketing Solution Packs to mine 
data warehouses. They're tailored to ver¬ 
tical markets in retail, financial, commu¬ 
nications, consumer-goods manufactur¬ 
ing, transportation, and government. These 
programs provide about 70 percent of the 
solution, with final tailoring required to 


ucts-—whether they have true DM capa¬ 
bilities or not. This hype cloud is creating 
much confusion about data mining. In re¬ 
ality, data mining is the process of sifting 
through vast amounts of information in 
order to extract meaning and discover new 
knowledge. 

It sounds simple, but the task of data 
mining has quickly overwhelmed tradi¬ 
tional query-and-report methods of data 
analysis, creating the need for new tools to 
analyze databases and data warehouses in¬ 
telligently. The products now offered for 
DM range from on-line analytical pro¬ 
cessing (GLAP) tools, such as Essbase 
(Arbor Software ) and DSS Agent (Mi- 
croStrategy), to DM tools lhai include 
some Al techniques, such as ID1S (Infor¬ 
mation Discovery System, from In tell L 
genceWare) and the Database Mining 
Workstation (HNC Software), to the new 
vertically targeted advanced DM tools, 
such as those from AT&T Global Infor¬ 
mation Solutions. (See “A Data Miner’s 
Tools” on page 91 for more information on 
DM products.) 

Many people argue that the CLAP tools 

GTE laboratories has built an advanced 

HEALTH CARE DM system to evaluate health-care uti¬ 
lization costs for GTE's employees and 
dependents. Health-KEFIR (KEy Findings Reporter} pinpoints groups 
whose costs are likely to increase in the coming year, finding areas 
where specific intervention strategies are likely to save the most money. 
Ike system can slice and dice the data in thousands of different ways— 
by business units, age groups, or types of care, for instance. It can con¬ 
sider multidimensional factors for each subcategory of data, such as pay¬ 
ments per day per hospital stay within various segments. (See the figure 
"The KEFIR System.”) 

Health-KEFIR selects only those medical conditions that are "inter¬ 
esting”; in other words, those for which there is a known procedure 
that improves health outcomes and decreases costs. An increase in 
normal pregnancies, for example, will not be flagged, while an increase 
in premature births will be flagged, since there are standard medical in¬ 


terventions in prenatal care taken to reduce the premature birth rate. 

“KEFIR'S reports are more comprehensive, generated in less time, and 
significantly cheaper than comparable medical consultant reports,” 
claims Gregory Piatetsky-Shapiro, principal investigator of the Knowledge 
Discovery in Databases Project at GTE Laboratories. 

KEFIR is written in tel and C, with a SQL interface to ensure portability. 
It currently runs on a Sun SparcStation 20 workstation with Informix 
DBMS. Instead of a paper report of hundreds of pages, KEFIR’s output 
is on the network in hypertext markup language {HTML! and GIF files, ac¬ 
cessible by Web client software such as Netscape’s Mosaic. Deploy¬ 
ment to GTE regional managers across the country is scheduled for late 
1995. GTE is now evaluating proposals to turn HeaRh-KEFIR into a com¬ 
mercial product. It is also considering applying KEFIR to marketing and 
customer-analysis tasks. 

Southern California Spinal Disorders Hospital in Los Angeles is using 
IDIS [IntelligenceWare) on PCs to discover subtle factors affecting suc¬ 
cess and failure in back 
surgery. 

A coach in the U.S. Gym¬ 
nastics Federation is using 
IDIS to discover long-term fac¬ 
tors that contribute to an ath¬ 
lete's performance. This in¬ 
formation will be used in order 
to treat potential problems 
early on. 


The KEFIR 
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KEFIR zeroes in on “interesting" health-care trends, then uses 

Its findings to suggest cost-saving interventions. 
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The Data Gold Rush 



DM techniques are starting to assist 
humans in scientific discovery. By 
traversing enormous data sets, they 



are finding patterns in molecular structures, genetic data, 
global climate changes, and more. 

NASA-Jet Propulsion Laboratory and Caltech have developed 
SKI CAT [SKy Image Cataloging and Analysis Tool), an ad¬ 
vanced DM system to automatically analyze and catalog the 
second Palo mar Shy Survey of the northern heavens. (SKI- 
CAT is written in C, runs under Unix, and employs custom al¬ 
gorithms and a Sybase DBMS.) When complete, the survey will 
catalog more than 50 million galaxies, about 2 billion stars, 
and 100,ODD quasars. The survey will produce some 3 ter¬ 
abytes of data, which will be reduced te a galaxy catalog. 

SKICAT recently discovered nine new quasars. With previ¬ 
ous search techniques, it took three years to discover a sim¬ 
ilar number of the same type of quasars. With SKICAT, Caltech 
astronomers performed the same feat Hi less than six months 
using at least an order of magnitude less of observing time. 


fit the individual client's needs, AT&T 
says. Complete with AT&T parallel hard¬ 
ware, software, and some services, Solu¬ 
tion Packs start at around $250,000. 

Both GTE and Lockheed Martin may 
shortly follow suit. GTE is already enter¬ 
taining proposals to turn its HeaJth-KE- 
FTR (KEy Findings Reporter) into a com¬ 
mercial product (see the "Health Care" 
text box on page 86). The Artificial Intel¬ 
ligence Research group at Lockheed Mar¬ 
tin has been investigating and developing 
DM tools for the past 10 years. Recently, 
the Lockheed group built an internal ap¬ 
plication-development tool, called Recon, 
that generalizes their DM techniques, then 


applied it to application- 
specific problems. A beta 
version of the first vertical 
packages—for finance and 
marketing—will be avail- 
able in 1996. The system 
has an open architecture, 
running on Unix platforms 
and massively parallel su¬ 
percomputers. It interlaces 
with existing relational 
database management sys¬ 
tems, financial databases, 
proprietary databases, data 
feeds, spreadsheets, and 
ASCII files. 

In a similar vein, several 
neural network tools have 
been customized. Customer 
Insight Co., for instance, 
has built an interface to link 
its Analytix marketing soft¬ 
ware with HNC Software's 
neural network-based Data¬ 
base Mining Workstation, 
creating a marketing DM hybrid, HNC 
Software’s Falcon detects credit-card 
fraud; according to HNC, the program is 
watching mill ions of charge accounts. 

Invasion of the Data Snatchers 

The need for DM tools is growing as fast 
as data stores swell. More-sophisticated 
DM products are beginning to appear that 
perform bottom-up as well as top-down 
mining. The day is probably not too far 
off when intelligent agent technology will 
be harnessed for the mining of vast public 
on-line sources, lraversing the Internet, 
searching for information, and presenling 
it to the human user. Microelectronics and 


Analytix .$100,000 and up 

Customer insight Co. 

Englewood, CO 
(800) 262-5989 
(303) 790-7002 
fax: (303) 643-1535 
Circle 1160 on Inquiry Card. 

Database Mining 

Workstation.$51,000 

(for software and PC board, processing, 
and training) 

HNC Software 

San Diego. CA 

(619) 546-8877 

Tax: (619) 452-6524 

pdc@hnc.com 

Circle 1161 on Inquiry Card. 

Falcon. $250 r 000-$l million 

HNC Software 
(see above) 

Circle 1162 on Inquiry Card. 


IBIS 

PC..... . $1900 

Server..... depends on number of records to 


be processed (e.g., i million records, $25,000) 

I mergence Ware 

Torrance, CA 

(310) 782-3340 

fax: (310) 782-7565 

dPtamine@ixmetcom.com 

Circle 1163 on Inquiry Card. 

Prism. $400,000-$! million 

Nestor 

Providence. Rl 
(401) 331-9640 
fax: (401) 331-7319 

Circle 1164 on Inquiry Card. 

Spotlight.. ,,,.site license 

A.C. Nielsen 
Schaumberg, IL 
(70S) 605-5000 

Circle 1165 on Inquiry Card. 


Computer Technology Corp. (MCC, 
Austin, TX) has been pioneering work in 
this area, developing a platform, called 
Carnot, for its consortium members. 
Carnot-based agents have been success¬ 
fully applied to both top-down and bot¬ 
tom-up DM of distributed heterogeneous 
databases at Eastman Chemical. 

“Data mining is evolving from answer¬ 
ing questions about what has happened 
and why it happened," observes Mark 



Although there are re- 


FINANCE portedly a number of fi¬ 
nancial applications us¬ 
ing DM techniques, the financial community is 
understandably tight-lipped about them. Nu¬ 
merous investment companies, for example, 
pick stocks with advanced DM systems, while 
some financial institutions have implemented 
systems designed for prevention and detection 
of fraud. 

Security Pacrfic/Bank of America uses DM to 
help with commercial lending decisions and to 
prevent fraud. 

Ahrens, director of custom software sales 
at A.C, Nielsen. "The next generation of 
DM is focusing on answering the ques¬ 
tion 'How can I fix it? 1 and making very 
specific recommendations. That’s our fo¬ 
cus now—our Holy Grail," Meanwhile, 
the gold rush is on. ■ 

MINING OTHER DATA-MINING 
RESOURCES 

Information about DM research, appli¬ 
cations. and tools can be found on the 
Knowledge Discovery Mine Website 
at htlp://info,gte. com/~kdd/. 

Advances in Knowledge Discovery & 
Data Mining, U. Fayyad, et ah* editors; 
AAAI/MfT Press, 1995. 

Proceedings of the First International 
Conference on Knowledge Discovery 
ami Data Mining , U. Fayyad, et aL, ed¬ 
itors; AAAI Press, 1995. 


Sara Reese Hedherg is a freelance writer 
who lives in Issaqualu Washington. She has 
written extensively about emerging comput¬ 
er technologies. She can he reached at edi¬ 
tors @ hix.com. 
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What do you get when you combine the world's 
largest online service and the vast network of 
30 million Internet users? The simplest way 
to conned to the whole world at once, 
Because now CompuServe gives you one- 
stop access to the Internet. And to prove it's 
the easiest way to connect to people and infor¬ 
mation worldwide, well give you free hours of 
exploration time. Every month, 

With a membership to CompuServe, you get thousands of engaging 
services. Like Sports Illustrated, People magazine, music and movie dips, 
CNN Online, Roger Ebert reviews, games, Wall Sheet reports, and 
professional and technical forums. You also get all the Internet extras; the 
World Wide Web, USENET', FTP, and e-mail. And you can use our award- 
winning software, NetLauncher? to easily navigate the web. 

With more to offer and reduced hourly 
rates, you get the best online value 
from CompuServe, just call the Bytr 
representative at 1-SOO-4S7-4S3B to receive: 

1. A free membership kit CompuServe 
Information Manager software for DOS, 

Macintosh, Windows, or OS/2 

2. One free month of CompuServe membership (a $9,95 value), 

3. Five free hours each month, including the Internet Additional online 
time is now only $295 per hour! 

4. BONUS! Five additional hours online during your first mon th of 
membership for a total of 10 free hours, 



#0 CompuServe 

The information service you wool outgrow. 1 * 
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Four Great Products For Simple File 

And Disk Sharing Across Multiple Platforms. 


Intergraph’s full line of Windows NT 
and UNIX integration products makes it 
easy to cross platforms. Streamline client/ 
server networks. And simplify every system 
manager’s life. 

PC-NFS for Windows NT. 

Lets Windows NT users access files and resources 
on UNIX servers and workstations. .And connect 
to corporate databases and mail systems. From 
the familiar Windows interface. 

DiskShare for Windows 
NT. Lets UNIX NFS users access files and 
directories on Windows NT servers and work¬ 
stations. While taking advantage of UNIX 


utilities to manage files on Windows NT seats. 
With Windows point-and-click interface. 

eXalt for Windows NT. 

Ijets eXalt users move quickly between X-based 
applications and Windows NT. Without 
cumbersome text-file editing. Using a 
Microsoft Windows, Open Look, OSF/Motif 
or twm look-and-feel. 

Batch Services for 
Windows NT. Lets Windows NT 
users schedule, manage and reschedule 
non-interactive jobs. Locally or network¬ 
wide. With the Windows interface. 

Total Support. 100% 
Satisfaction Guaranteed. 


Call 1-800-291-9909 
Fbr Free Evaluation CD. 


Like all Intergraph software, these integration 
applications come with the industry’s 
top-ranked support. And a 30-day, 100% 
satisfaction guarantee. Call 1-800-291-9909 
for your nearest reseller. 


INTERGRAPH 

SOFTWARE SOLUTIONS 


SunSelect, (hr Sun logo. NFS and QNC are trademarks or registered trademarks cf Sun Microsystems, Inc Intergraph is a regnteml trademark 
d Intergraph Corpuramm Microsoft, Windrow NT. and the Windrow logo are trademarks or regntered trademarks d Microsoft Corporation 
Other brands and product names are trademarks of their respective owners © 1995 Intergraph Corporation, Huntsville. AL 55894-0001 
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Intelligent agents, multidimensional analysis tools, and good old database queries all belong 
in the well-equipped data miner’s toolbox 


KAREN WATTERS ON 



P ut down that pickax, Eugene. Min¬ 
ing the information nuggets from 
your data requires specialized tools. Some 
are brand new, and some are borrowed 
from other sources; some are as dumb as 
bricks, and some seem to have minds of 
their own. 

Even if your job description doesn't say 
anything about data mining (DM )—yet— 
the fact is that most information workers 
spend much of each day performing DM, 
The right tools can give your data miners 
that extra edge. As Don Keough, former 
president of Coca-Cola, might add to any 
discussion of DM, “Whoever] has infor¬ 
mation fastest and uses it wins." So grab 
your helmet and check out what the well- 
equipped data miner is using. 

Talk to My Agent 

Remember Bill Gates's vision of "infor¬ 
mation at our fingertips"? Well, the truth is 
that most of us have information up to our 
eyeballs and probably receive more in a 
week than we could process in several life¬ 
times, One challenge of DM is to develop 
intelligent agents that can prioritize and/or 
filter the data bombarding us daily, in¬ 
cluding our overflowing E-mail. But DM 
is also about revealing new relationships 
and patterns and using software agents that 
will do the mining for us, often performing 
the screening and fetching functions of 
yesterday 's secretaries and clerks. 

The notion of harnessing computers to 
perform tedious chores is as old as science 
fiction. Have you ever tried to identify 
buying patterns of high-margin customers? 
Or look for patterns that may be indica¬ 
tors of fraud? Do you use an Internet clip¬ 
ping service to provide you with a per¬ 
sonal news summary? Or alert you to 
wire-service announcements related to a 
key competitor? If the answer to any of 
these questions is yes, you’re already deal¬ 
ing with the tasks of intelligent agents. 
Several categories of intelligent agents 
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Intelligent Agents 
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Intelligent agents can sift bales 
of point-of-sales records, 
hypothesize connections, and 
report discoveries. 


are available. Some are launched 
manually to perform spe¬ 
cific queries or Vo 
search for patterns 
in data. Others fire 
off automatically 
at predefined in- o|j 
tervals, perform¬ 
ing a task or mon¬ 
itoring a condition in 
the background and re¬ 
turning an alert as re 
quired. Most intelligent 55 
agents are simply short pro¬ 
grams that say “if this hap¬ 
pens, do that.” 

A handful of DM tools are 
sometimes lumped together under 
the rubric information discovery 
or knowledge discovery. They of¬ 
ten have a resemblance—algorithmically 
speaking—to expert systems or Al. Most 
of these autonomous tools are low-touch 
but high-tech. 

As Adam Szladow, president of Reduct 
Systems, a firm that markets rul e-gen cr¬ 
ating software, says, “One wants to get 
strong, repetitive patterns, patterns that oc¬ 
cur with some frequency,” One Reduct 
customer discovered rules for predicting 
business creditworthiness based on a data¬ 
base that had only a few hundred cases. 

Mining for Dollars 

For some people, intelligent agents Lire the 
sine qua non of DM. Barry Mason, who 
is a principal with IBM's Consultin 




Group, defines DM as “discovery tools 
which take large amounts of detailed trans¬ 
action-level data and apply mathematical 
techniques against it, ’finding' or discov¬ 
ering insights into consumer behavior.” 

For Mason, DM is the first step in a se¬ 
ries of activities that can lead to new ac¬ 
tionable business intelligence. IBM has 
proprietary, patent-pending techniques to 
analyze gigantic data sets for cross-mar¬ 
keting or affinity marketing and look for 
patterns. These patterns may be so nonob- 
vioas as to appear almost nonsensical, such 
as that people who have bought scuba gear 
are good candidates for taking Australian 
vacations. 

Other products, such as die DataEngine 
from MIT GmbH, use 
fuzzy logic and neural- 
network algorithms to do 
DM that helps analyze 
and control real-time 
technical processes, 
DataEngine, a program¬ 
mer’s tool not intended 
for casual end users, in- 
eludes a visualization 
component that can pro¬ 
vide hints about process 
bottlenecks, for example. 

Rcducfs Data/Logic 
products also ferret out 
patterns, automatically 
generating rules that can 
be probed using varying 
degrees of boundary 
“roughness,” a technique 
akin to fuzzy set analy¬ 
sts. Wall Street analyst 
Murray Riggiero Jr, used 
Data/Logic in conjunc¬ 


tion with neural-network software to gen¬ 
erate rules for his trading system. 

Intelligence Ware's automatic informa¬ 
tion-discovery tool, IDTS, also looks for 
correlations. It forms, tests, and modifies 
its own hypotheses until classification rules 
or rules with intervals, or more inexact 
rules, emerge. ID1S has been used suc¬ 
cessfully in applications ranging from 
fraud detection to consumer loan analysis 
to optimizing production lines. 

Most humans are better at detecting 
anomalies than inferring relationships from 
large data sets, and that’s why informa¬ 
tion discovery can be so useful. Rather 
than relying on a human to come up with 
hypotheses thaL can be confirmed or re¬ 
jected based on the evidence (i.e., data), 
good discovery tools will look at the data 
and essentially generate die hypotheses. 

A Dimension of Mine 

Do you use your spreadsheet’s crosstab or 
pivoting features? Have you explored data 
using sliee-and-dice techniques to examine 
it from different perspectives and in vary¬ 
ing amounts of detail? If so, you’ve en¬ 
countered another part of the DM toolbox: 
multidimensional analysis (MDA), or on¬ 
line analytical processing (OLAP), tools. 

Bruce Love of the Gartner Group has 
described DM as “an intensive search for 
new information and new combinations 
pursuing defined paths of inquiry and al¬ 
lowing unexpected results to generate new 
lines of analysis and further exploration ” 
Love is clearly thinking of iterative ex¬ 
ploratory techniques of data surfing using 
MDA or OLAP tools, MDA represents 
data as n -dimensional matrices called hy¬ 
percubes. OLAP and related hypercubes 





require some expertise to set up but 
need little direction. Some work directly on text. Best 
used for turning up unsuspected relationships. Don’t 
turn these things loose on production systems, though. 


can have simple 


MuftitlifnensJonal-analysIs > 


graphical interfaces for nonexpert use. Work on data¬ 
bases but ready zip with multidimensional hypercubes of 
data (special setup). Best use: iterative, interactive, 
hands-on exploration of data. 

2 require close direction to 

frame queries (many simplify the process with graphical 
interfaces). Require a database structure. Best use: ask¬ 
ing specific questions to verify hypotheses. Legendary 
for their ability to bog down production systems. 
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Compex Portable Ethernet. 


Stay (onnerted 
wherever you go. 






Out-connecting the rest 


NetWare 


Microsoft. 

WNXJWS 

Commuble 
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Now staying connected 
is easier then ever— 
wherever you go—with 
portable Ethernet 
products from Compex. 
New ENET-MCIA Combo 
PCMCIA card lets you: 

■ Load a LAN in a laptop 

■ Data transmission speeds 
of a desktop 

node 


■ “Hot swap” 
support for 
user- 
friendly 
card 
removal 
and 

reinsertion 
while 

preserving system status. 

■ 10 Base T or 10 Base 2 cabling 


■ Low suggested retail price. 


ParaPort. The pocket LAN 
adapter that combines 
exclusive features and 
low cost that has 
won rave 


reviews. 


■ Exclusive 
ThruPort™, 
printer pass¬ 
through port lets you to 
connect to a PC without 

loosing your 
printer port. 

■ EPP 
compatible 

■ Power from 
keyboard connector 

■ UTP, or Coax and UTP 
versions. 


■ Priced at about half the 
cost of the competition. 
Compex has always out- 
connected the rest with 
high performance Ethernet 
products. Now with new 
ENET-MCIA and 
ParaPort, Compex make 
staying connected 
easier than ever. 

Find out more! 


COMPEX 


U.S.A. 

COMPEX, Inc. 

4051 E. La Palma 
Anaheim, CA 92807 U.S.A. 
(714) 630 7302 
Fax (714) 630 6521 


GERMANY 

ReadyLINK Networktechnology GmbH 

Albert Einstein Strasse 42 
63322 Rodermark, Germany 
(49) 6074 98017 
Fax: (49) 6074 90668 


SINGAPORE 

COMPEX Systems Pie Ltd 

4 Kim Chuan Terrace, 
Singapore 1953 
(65) 288 8220 
Fax (65) 280 9947 
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Multidimensional Analysis 

O 

I wonder why Cleveland 
was so profitable? 



Location 


Ckrvelafld 

Houston 
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Pittsoorgn 
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52.843,000 
$1,874,000 
$1,238,000 
$1 746,000 
$2,035,000 
$1,388,000 
$1-857,000 
$5,154,000 
$1,756.000 
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What did well? Cleveland sold a lot 
of Power Rangers. 



ah 


Baseball 


Video 

games 
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How much did we 
spend on advertising? 


© 

Let's advertise 
in the same way 
in our other stores. 


Cleveland Stor*? Hstvay 
for Power Rangers. 


Oct 1 512JJ0U 

Oct a S 15.000 

Oct 15 5104)00 
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Multidimensional analysis supports interactive 
scrutiny of data, refining the focus and testing ideas. 


let users iteratively calculate metrics such 
as sales, revenue, market share, or inven¬ 
tory over a subset of available data, by ex¬ 
ploring combinations of one or more di¬ 
mensions of data. 

The idea is to load a multidimensional 
server with data that is likely to be com¬ 
bined. Imagine all the possible ways of 
analyzing clothing sales: by brand name, 
size, color, location, advertising, and so 
on. If you fill a multidimensional hyper- 
cube with this data, viewing it from any 
2-D perspective—//-dimensional hyper¬ 
cubes have /!*(//-1) sides, or views—will 
be easy and fast. 

That’s the appeal of products from ven¬ 
dors such as Arbor Software (Essbase), 
Comshare (Commander OLAP). Ora- 
cle/IRI Software (Express EIS), and Pi¬ 
lot Software (Lightship). Karl Stephan, a 
senior financial manager in Sears’s plan¬ 
ning analysis section, remembers when it 
took hours to assemble the data he needed 
into a spreadsheet. Using Essbase, it takes 
just seconds. Delta Airlines has used 
OLAP to gain insights into its frequent- 
flier program. Using Planning Sciences’ 
Gentium, it’s consolidated data from a 
100-GB Teradata database into six far 
more accessible multidimensional data¬ 
bases totaling a mere 6 GB. 

OLAP servers are great for time-series 
analyses, recursive calculations (e.g., how 
to allocate overhead as a percent of rev¬ 
enue contribution by product line), and 
data with up to about 15 dimensions. Be¬ 
yond that, most multidimensional servers 
fail under the sheer weight of their own 
indexes. Michael Saylor, president of 
OLAP vendor MicroStralegy, segments 
the DM market into three parts. He rec¬ 
ommends spreadsheets and query tools for 


slice-and-dice data mining on databases 
of up to about 1 GB, departmental OLAP 
servers for up to about 20 GB, and enter¬ 
prise warehouses for anything above that. 

George Zagelow. program manager for 
data-warehousing solutions at IBM, con¬ 
curs that most businesses need more than 
a single DM tool. “Multidimensional data¬ 
bases, OLAP products, DM, and tradi¬ 
tional decision-support tools all belong in 
your toolbox right alongside standard re¬ 
lational databases.” 

For example, rather than use an OLAP 
or hypercube tool, you’re better off creat¬ 
ing a warehouse using a relational data¬ 
base if you have lots of data or are facing 
complex loading and consolidation from 
multiple data sources. Why? Because 
there’s a mature utility market to support 
those activities. However, don’t expect 
mining operations that represent joins 
across many multirow tables to be fast. 
That’s where OLAP servers shine, pro¬ 
viding blindingly fast results to queries 
along predefined dimensions. 

Hypercubes vs. Killer Queries 

Let’s say you decide to mine your existing 
database to find the customers most likely 
to respond to a mail-order promotion. You 
might try using a query-and-reporting tool 
such as Information Builders’ Focus Re¬ 
porter or Software AG’s Esperant to con¬ 
struct the SQL query, “How many credit- 
card customers who made purchases of 
over $100 on sporting goods in August 
have at least $2000 of available credit?” If 
the number is too big, you might refine it: 
“Narrow it down to customers under 40 
who live within 30 miles of a store in a 
coastal state.” 

Although you can construct queries such 


as these using query-and-reporting tools 
that work with relational databases, such 
unfettered querying can bring a produc¬ 
tion system to its knees. That’s why DM 
operations are usually made against data 
that’s been warehoused, either in a tradi¬ 
tional relational database or consolidated 
into a multidimensional hypercube. 

Although the relational/OLAP wars 
may continue for another year, chances 
are we’ll see some convergence. Already, 
relational warehouses and virtual OLAP 
servers based on the relational model are 
adding support for star schemata. The idea 
is to mimic multidimensionality by creat¬ 
ing special tables that contain roll-up data. 
For example, you might have a central fact 
tabic with sales data, surrounded by star 
tables with location, time, and product 
data. An innovation from Cross/Z Inter¬ 
national uses fractals to store warehouse 
data. The idea behind Fractal Database 
Mining System is to provide OLAP-style 
responses for huge data warehouses. 

Because adding intelligent-agent capa¬ 
bility to software isn’t that complicated, 
most of today’s OLAP products and query- 
and-reporting tools (e.g.. Brio Technolo¬ 
gy’s BrioQuery, Comshare’s Commander 
OLAP with Detect and Alert, Information 
Advantage’s NewsLine 3.0, and Trinzics 
Forest & Trees) have this sort of intelli¬ 
gent agent built in. Comshare’s Detect and 
Alert “robots” monitor news feeds or even 
Lotus Notes databases for keywords and 
stock quotes from Dow Jones News/Re¬ 
trieval for predefined values. 

With Forest & Trees, an administrator 
sets up alarms for trigger values. Many 
warehouse and middleware products (e.g., 
Trinzic’s InfoPump) include intelligent 
agents that schedule data transfer from 
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memory 


Windows? NT. Windows 95. OS/2. All the hype about these power- 
fill, new operating systems overlooks one tiny fact—most PCs and servers 
simply can’t run them unless you add more memory. But Kingston 
can help you meet the demands of today’s memory-hungry software, no 
matter what kind of systems you have. 

You see, Kingston makes memory modules for more than 2,300 
kinds of PCs, workstations, and printers. Not just all of the newest 
models from the leading brands, we make memory for all of the 


older systems too. Plus, we’re the only ones who actually test 100% of our 
memory. And all of it comes with a lifetime guarantee. 

How can you find the right memory configuration for your particular 
systems? That’s easy. We make an electronic guide that helps find the exact 
memory you need in seconds. Its called the KEPLER configuration guide 
and it comes on a convenient, new Windows CD. You can get it free 
by calling (800) 251-9058. Or download it from our BBS by calling 
(714) 435-2636 or from CompuServe by typing GO KINGSTON. 



Kingston 

JL 1 l technouky corporation 


For information on our memory products, call (800) 251-9058. 


© 1995 Kiogxon Technulagv Cotjwcaaun. Kmpum Tahnuiufy a a i 


Kingston Technology Corporation, 17600 Newhope Street, Fountain Valley, CA 92708 USA, (714) 435-2600, Fax (714) 435-2699. 
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production systems to decision-support 
databases. 

Mining with Query Tools 

If you don’t have an OLAP server or an 
enterprise data warehouse, don’t despair. 
Lots of mining can be done from the desk¬ 
top using client/server generation query- 
and-reporting tools. With many products 
available (e.g M Business Objects, Power¬ 
soft’s InfoMaker, and Crystal Service’s 
Crystal Reports), it’s hard to differentiate 
among them. They range from traditional 
spreadsheets to products from vendors 
such as IQ Software and Cognos that pro¬ 
vide strong support for MIS oversight. 

Most of these toots come with graph¬ 
ing components. Some even support a 
degree of multidimensionality, such as piv¬ 
oting, intelligent drilling, crosstab report¬ 
ing, and time-series analysis, A few are 
beginning to offer easy-to-use intelligent- 


agent support (versus alerts that can be es¬ 
tablished programmatically). If you need to 
select a new query-and-reporting tool and 
need to support a mixed environment of 
PCs and Macs, be sure to make that a fea¬ 
ture on your checklist. 

You should think of query-and-reporting 
tools as generic mining tools. They gen¬ 
erally support direct access to source data 
and may offer cross-database joins, but 
their unbridled use can wreak havoc with 
production systems. And, given the chal¬ 
lenges of performing joins across systems, 
it may be hard for end users to know if the 
answer they’re getting is accurate. 

Query tools can be used for interactive 
exploration, especially against relational 
data. Most query tools construct SQL 
queries for the data miner and can be slow 
if the source data is scattered among many 
tables—especially large ones, on multi¬ 
ple databases, that are poorly indexed. 


Tooting Up 

DM is such a hot concept that it’s showing 
up in nonspecialized tools. For example, 
high-end financial and statistical analysis, 
decision-support, and EIS vendors are 
adding DM capability (or, at least, label¬ 
ing) to their products. Also, enterprise data¬ 
base vendors such as IBM and Hewlett- 
Packard are creating data- warehouse suites 
(IBM’s Visual Warehouse) or virtual- 
warehouse frameworks (HP's Open Ware¬ 
house) that include—you guessed it—DM 
tools. 

Converging from the desktop are 
spreadsheets and query-and-reporting tools 
associated with client/server applications. 
These lend to be high-touch tools, although 
many let users set up hands-off intelligent- 
agent alerts. 

Intelligence Ware’s Kaniran Parsaye 
views DM and decision support as a set 
of fairly distinct spaces, each with its own 
set of algorithms. This includes an aggre¬ 
gation space containing precomputed 
OLAP data (to answer such questions as 
“What is the trend in Joe’s sales by prod¬ 
uct and by month competed with average 
sales figures? 1 ’), an influence or discov¬ 
ery space (where relationships are discov¬ 
ered and refined), and a related variation 
space (for questions such as “How have 
weekly changes in prices varied over the 
last year?”). 

Because information-discovery tools 
have only recently gained widespread at¬ 
tention as DM tools, they still tend to be 
rather technical and best suited for ana¬ 
lysts with strong mathematical back¬ 
grounds. Look For explosive growth in this 
area of DM tools as better user interfaces 
make them easier for end users to harness. 
As for intelligent agents, especially agents 
as Internet gofers and E-mail filters, with¬ 
in a year, you’ll wonder how you ever 
lived without them. 

The popularity of DM shows that busi¬ 
nesses are looking for new ways to let end 
users find Lhe data they need to make de¬ 
cisions, serve customers, and gain a com¬ 
petitive advantage. If your workers aren't 
asking for better mining Louis, you’d bet¬ 
ter ask why. ■ 


Karen Watterson is an independent San 
Diego—based writer and consultant special¬ 
izing in client/server issuesi She is the editor 
of two newsletters and the author of Visual 
Basic Database Programming and Client/ 
Server Technology for Managers (both from 
Addison-Wesley/ You can reach her at 
1119390@ mcima ii. com. 
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FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


Product Category 


Information 


To receive information tor an entire 

category, circle the appropriate 

number on the adjacent card. 


Hardware 


Accessories/Supplies 

1 

Add-in Boards 

2 

Bar Coding 

3 

Communcatkms/Networiong 

4 

Computer Systems 

5 

Data Acquisition 

6 

Diagnostic Equipment 

53 

Disks & Optical Drives 

7 

Diskettes/Duplicators 

8 

Fax Boards/Machines 

9 

Graphics Tablets/Mice/ 


Pen Input 

10 

Keyboards 

11 

LAN Hardware 

12 

Laptops & Notebooks 

13 

Mailorder 

14 

Memory/Chips/Upgrades 

15 

Miscellaneous Hardware 

16 

Modems/M ultiptexors 

17 

Monitors & Terminals 

18 

Multimedia/CD-ROM 

19 

PCMCIA 

57 

Printers/Plotters 

20 

Programmable Hardware 

21 

RAID Drive Arrays 

56 

Scanners/OCR/Digitizers 

22 

SCSI/Peripheral Interlaces 

59 

Security 

52 

Tape Drives 

23 

UPS/Power Management 

24 

Voice Technology 

55 

Software 


Business 

25 

CAD/CAM 

26 

Communications/Networking 

27 

Data Acquisition 

28 

Database 

29 

Educational 

30 

Engineering/Scientific 

31 

Entertainment 

32 

Graphics 

33 

Macintosh 

34 

Mall Order 

35 

Mathematical/Statistical 

36 

Miscellaneous Software 

37 

On-Line Services 

38 

Operating Systems 

39 

OS/2 

54 

Programming Languages/ 


Tools 

40 

Security 

41 

Shareware 

42 

Software Duplication 

43 

Spreadsheets 

44 

Unix 

45 

Utilities 

46 

Windows 

47 

Word Processing/DTP 

48 

General 


Books/Publications 

49 

Recruitment 

50 

Miscellaneous 

51 




Fill out this coupon carefully. Please Print. 


Name 

Title 


Company 



City 

Country 

Code 

Phone 

Fax 



A My job function is best classified as (check one): 

1 [ | Company Management 

2 [ | ISMS/IT Management 

3 ( | Systems Engmeering/lniegration 

4 ( | Systems/Networking Consulting 

5 [ J Departmental Management (non-IS/MIS) 

6 [ ] Technical Services Support 

7 I | Other (please descnbe) 


B. What ts your organization's primary business activity at this 
location (check one) 

8 [ ] Business Services (Finance. Banking. Insurance. 
Healthcare. Professional) 

9 ( ) Commerce/lndustry (Retail Wholesale. Construction, 
Mining, Manufacturing. Transportation) 

101 ] Reseller/OEM (VAR, VAD, Systems/Network 
Integrator. Computer Product Manufacturer) 

11 [ ) Government (Federal, State. Municipal. Military) 

12 [ | Computer Services (Support, Training. Consulting) 
Inquiry Numbers 1-187 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

BB 

100 

101 

102 

103 

104 

105 

106 

107 

108 

(09 

110 

111 

112 

113 

114 

115 

116 

117 

110 

119 

120 

121 

122 

123 

124 

125 

122 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

Iffl f 

138 

"39 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

150 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

I7B 

180 

181 

182 

t83 

184 

185 

186 

187 

Inquiry 1 

Numbers 375-561 











375 

376 

377 

878 

379 

380 

381 

382 

383 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

396 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

415 

416 

417 

418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

482 

433 

434 

435 

436 

437 

438 

439 

440 

441 

442 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

493 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

476 

476 

477 

478 

479 

460 

481 

482 

483 

484 

485 

486 

487 

488 

489 

430 

491 

492 

493 

494 

495 

496 

497 

498 

499 

BOO 

501 

502 

503 

504 

505 

506 

507 

508 

509 

510 

511 

512 

513 

BT4 

515 

516 

517 

518 

BIB 

520 

521 

522 

523 

524 

525 

526 

527 

528 

529 

530 

531 

532 

533 

884 

535 

536 

537 

538 

530 

540 

541 

542 

643 

544 

545 

546 

547 

548 

549 

550 

551 

552 

853 

554 

555 

55c 

557 

558 

559 

560 

561 

Inquiry 

Numbers 749-935 











749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

782 

783 

784 

785 

786 

787 

788 

78B 

790 

791 

792 

793 

794 

795 

796 

797 

798 

799 

800 

801 

802 

too 

804 

805 

SOB 

807 

BOB 

809 

810 

811 

812 

813 

814 

815 

816 

817 

818 

m 

820 

821 

822 

823 

824 

825 

826 

827 

828 

629 

630 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 

841 

342 

843 

844 

845 

846 

847 

848 

B4B 

850 

851 

852 

053 

854 

855 

856 

BB7 

858 

059 

860 

661 

862 

863 

864 

865 

866 

867 

868 

869 

870 

871 

872 

873 

874 

875 

076 

877 

878 

879 

880 

881 

882 

883 

884 

885 

886 

887 

888 

889 

890 

891 

892 

893 

894 

895 

896 

897 

898 

899 

900 

901 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

914 

915 

916 

917 

918 

919 

920 

921 

922 

923 

924 

925 

926 

927 

928 

929 

930 

931 

932 

933 

934 

935 


Inquiry Numbers 1123-1309 

11231124 11251126 112711281129 1130 1131 1132 11331134 11361136 1137 11381139 

11401141 11421143 114411451146 1147 1148 1149 11501151 11521153 1154 11551156 

11571158 11591160 1161 11621163 1164 1165 1166 1167 1168 11691170 1171 11721173 

11741175 11761177 117811791180 1181 1182 1183 11841185 11861187 1188 11891190 

11911192 11931194 1195 11961197 1198 1199 1200 1201 1202 12031204 1206 12061207 

12081209 12101211 1212 12131214 1215 1216 1217 1218 1219 1220 1221 1222 1223 1224 

12251226 1227 1228 122912301231 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 

12421243 1244 1245 1246 12471248 1249 1250 1251 1252 1253 12541255 1256 12571258 

12591260 1261 1262 1263 12641265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 

12761277 12781279 1280 1281 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 

12931294 12951296 1297 12961299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 


| 90 97 98 | 

31, 1995 

Inquiry Numbers 188-374 

188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 

205 206 207 206 209 210 211 212 213 214 215 216 217 218 219 220 221 

222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 

239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 

256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 

273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 

290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305 306 

307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 

324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340 

341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 

358 359 360 361 362 363 364 365 366 367 368 369 370 371 372 373 374 

Inquiry Numbers 562-748 

562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 

579 580 581 582 583 584 585 586 587 588 589 590 591 592 593 594 595 

596 597 598 599 600 601 602 603 604 605 606 607 606 609 610 611 612 

613 614 615 616 617 618 619 620 621 622 623 624 625 626 627 628 629 

630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 

647 648 649 650 651 652 653 654 655 656 657 658 659 660 661 662 663 

664 665 666 667 668 669 670 671 672 673 674 675 676 677 678 679 680 

681 682 683 684 685 686 687 688 689 690 691 692 693 694 695 696 697 

698 699 700 701 702 703 704 705 706 707 708 709 710 711 712 713 714 

715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 

732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 

Inquiry Numbers 936-1122 

936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 951 952 

953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969 

970 971 972 973 974 975 976 977 978 979 900 981 982 983 984 905 906 

987 988 989 990 991 992 993 994 995 996 997 998 999 1000 1001 10021003 

10041005 1006 1007 1008 10091010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 

1021 1022 1023 1024 1025 10261027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 

10381039 10401041 104210431044 1045 1046 1047 10481049 10501061 1052 10531054 
10551066 1057 1058 105910601061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 

10721073 1074 1075 1076 10771078 1079 1080 1081 1082 1083 1084 1005 1086 1087 1088 

10891090 1091 1092 1093 10941095 1096 1097 1098 10991100 1101 1102 1103 11041105 
11061107 11081109 11101111 1112 1113 1114 1115 11161117 11181119 1120 1121 1122 

Inquiry Numbers 1310-1489 

13101311 13121313 131413151316 1317 1318 1319 13201321 13221323 1324 13251326 
13271328 13291330 1331 13321333 1334 1335 1336 13371338 1339 1340 1341 13421343 

1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1359 1380 

1361 1362 13631364 136513661367 1368 1369 1370 1371 1372 13731374 1375 13761377 
13781379 1380 1381 1382 13831384 1385 1386 1387 13881389 13901391 1392 1393 1394 

13951396 1397 1398 139914001401 1402 1400 1404 1405 1406 14071408 1409 1410 1411 

14121413 1414 1415 141614171418 1419 1420 1421 1422 1423 1424 1425 1426 1427 1428 

14291430 1431 1432 1433 14341435 1436 1437 1438 1439 1440 1441 1442 1443 1444 1445 

14461447 1448 1449 1450 1451 1452 1453 1454 1455 1456 1457 1458 1459 1460 1461 1462 

14631464 1465 1466 146714681469 1470 1471 1472 1473 1474 14751476 1477 14781479 
14801481 14821483 148414851486 14871488 1489 


13 (1 Other (please specify) 


C. Please indicate which specific fields of interest are 
important to you so that BYTE may serve you with 
supplemental information that best meets your needs (select all 
that apply): 

14 ( ] UNIX and Workstations 

15 [ ] Networking (LANs, WANs and Telecommunications) 

16 [ ] Multimedia 

171 1 Reselling/Systems integration 

18 [ ] Applications Development 

19 ( j Other (explain) 


0 My responsibilities require mat I be involved with the 
following operating system environments (check all that apply): 
201 | DOS 
211 10S/2 
221 | Mac/OS 


23 [ ] UNIX (any, including Solans) 

24 ( | Windows 

25 [ ) Windows/NT 

26 ( ] NetWare 

27 ( | Other (please describe): 


E The number of employees at my location and company-wide 

area (check one in each column) 



At My 

Company- 


Location 

Wide 

10,000 or more 

an i 

33 1 ) 

5.00010 9,999 

29(] 

34[] 

1,000 to 4,999 

30[ ] 

35(1 

100 to 999 

31(| 

36() 

Under 100 

32(] 

37(1 
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FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 
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for card. 
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product 
information 
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individual 
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numbers on 
the Response 
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Address 

Answer questions “A" 
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or fax card to 
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3. Product 
information 
will be rushed 
to you from 
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companies! 




















SUBSCRIBE TO BYTE! 

With BYTE, you can compete more effectively in complex global markets... 


I 


YES 


I want to receive BYTE for a full year. (12 monthly issues) 
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Signature_ 


or □ I enclose payment now 
Name _ 


Title 


Address 


I 


Code 


/ Tick your subscription price 
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STATE OF THE ART 


Data-Mining Dynamite 


Blasting loose those buried nuggets of information requires clean data, warehousing strategies, 
powerful parallel processors, and heaps of hard disk space 


CHERYL D. KRIVDA 



N othing loosens up that pesky nugget 
like a well-placed stick of dynamite. 
Similarly, there are ways in which you can 
significantly speed up and simplify your 
data-mining activities. Data-cleansing and 
data-fusion tools can transform bales of 
operational data into error-free, consis¬ 
tently formatted information. Data ware¬ 
houses support storage and access on 
specialized servers. Parallel-processing 
techniques accelerate data mining’s com¬ 
plex queries. And, when you have tera¬ 
bytes of data to stash, storage considera¬ 
tions are important, especially as the price 
of disk space plummets. 

Why bother? Remember: The whole 
point of data mining is to reveal hidden 
information for prompt decision-making 
and action. And there’s also the matter of 
the 1000 percent return on investment that 
some data-mining pioneers are enjoying. 

Clean and Scrubbed 

While preparing to initiate some data min¬ 
ing, one New York City merchant bank 
discovered that its databases contained up 
to 13 different representations of some cus¬ 
tomer’s names, such as Andrew B. Jones/ 
Mr. A. Jones. This is but one example of 
a common problem: Databases storing 
a company’s lifeblood information about 
customers and transactions are commonly 
rife with errors, duplicate data (or worse), 
and information that would not necessar¬ 
ily be useful to data-mining applications. 
One bank has already saved $170,000 per 
month that it had been spending on dupli¬ 
cate mailings by cleaning up its customer 
data and then housing it with associated 
account information, according to Peter 
Kastner, an analyst with the Aberdeen 
Group, a Boston-based market-research 
| and computer-industry consulting firm. 

§ For data-mining applications to produce 
> valid results, data has to be cleaned of 
5 errors and “scrubbed” to create consistent 
i formats (e.g.. Is and 0s become male and 


OCTOBER 1995 BYTE 97 












































STATE OF THE ART 


Data-Mining Dynamite 


How Data Warehousing Works 


Operational data 
in legacy systems 
(e.g,, OLTP applications) 



Data fusion: 

assembles diverse data 
(interna! and/or purchased external) 


Data cleansing or scrubbing: 

checks for consistency of formats, 
identifies errors, performs quality 
cheeks, strips out poor-quality data, 
and creates meta-data 


Metadata: 

shows transformations 
and summarization of data, 
contents of data warehouse, 
and origins of data 


Dec is ion-su p port 
analyst queries 
data warehouse 



Data warehouse: 

organized according to 
enterprise needs 



? ata ^ration/ 
data transport: 

toad data and 

™ta-data 
tofo warehouse 
Periodically 




female). The process can be a slow one. 
Although reasonably priced tools are avail¬ 
able to reformat data, cleanse it, and pre¬ 
pare it for eventual migration to a data 
warehouse (explained later), information- 
systems (IS) management must also ded¬ 
icate time to the effort of determining 
which format to use and how data should 
be represented before warehousing it. 
The payoffs can be dramatic. One tele¬ 
phone company was able to mine its 
cleaned and warehoused data to identify 
10,000 supposedly “residential” custom¬ 
ers who spent more than S1000 per month 
on their phone bills. Investigating more 
closely, the telephone company discov¬ 
ered that these customers were really small 
businesses trying to avoid paying business 
rales for their service, 

A Place for Everything 

The mainframe: A nice place to visit, but 
you wouldn't want to mine there. For one 
thing, production mainframes often sup¬ 
port day-to-day business activities (e.g,, 
airline reservations) that you probably do 
not want to impede with your killer 
queries. In addition, you probably want a 
well-behaved data server that you can hang 
your mining clients from. Besides, the data 
structures on your mainframe probably 
aren’t the best for the data-mining activi¬ 
ties you want to perform. 


Enter the data warehouse , a server- 
based replication of a mainframe’s data. 
The server receives updated information 
from the mainframe periodically—month¬ 
ly, weekly, or even daily, depending on 
needs. The database on the data-warehouse 
server then lie Ids data-mining queries from 
the client machines independently of the 
mainframe. 

A data warehouse provides an effective 
structure for data mining, explains Bill 
Turnon, cofounder of Prism Solutions 
(Sunnyvale, CA) and widely con- ^ 
sidcred the originator of the data- 
warehousing concept. Without 
first warehousing its data, a com- ! 
pany has lots of information that is 
not integrated and has little summary in¬ 
formation or history. The effectiveness of 
mining such data, he says, is limited. 

Think data warehousing sounds easy? 
[n actuality, the difficulty of getting a data 
w arehouse operational is one of the many 
reasons why sites building them typically 
engage outside expertise to facilitate the 
project. Although consultants with expe¬ 
rience in designing and populating data 
warehouses are few and far between, and 
expensive when available, they are typi¬ 
cally worth the investment, especially for 
high-profile projects. 

Still, convinced that data cleansing and 
warehousing sound like jobs that their best 


analyst will be able to handle, some com¬ 
panies elect to go it alone. “We see a lot of 
cheap science projects,” says Chuck Buf- 
fum, general manager of the decision-sup- 
port business unit for Tandem Computers 
(Cupertino. CA). 

One Fortune 100 company IS manager 
waited three years for his staff to complete 
a high-profile data warehouse, relates Dr. 
Kamran Parsaye, CEO of Information Dis¬ 
covery (Hermosa Beach, CA). When poor 
warehouse design prevented the com¬ 
pany from successfully populating 
^ • the warehouse with clean data, the 

IS manager directed bis staff to 
mine the production data and deep- 
six the warehouse plans. “It was suc¬ 
cess by declaration,” Parsaye says. 

1000 Percent Return on Investment 

For alll he warnings about the dangers in¬ 
volved in building a useful data warehouse, 
the possibilities for competitive advantage 
and other market gain seem equally endless 
for those who build one successfully. Some 
retail companies have achieved a payoff 
of 10 to 70 times their initial investment 
of $350,000 to $750,000, notes David Gel- 
ardic, manager of commercial markets for 
IBM's RS/60QO Division (Somers, NY), 
At the high-priced end of the hardware 
spectrum, one customer who invested $20 
million in a complete system achieved a 
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50% BRIGHTER. 25% SMALLER. 
It’s not just active matrix. 

IT’S HYPER 

active-matrix. 



Hyper. It means above 
and beyond. And that’s our 
new UtePro 580. 

It’s the smallest, lightest 
and brightest multimedia 
projector. Ever. 

The LitePro 580 has built-in video support and 
stereo speakers. Yet it’s about the size of an ordinary 

slide projector. It’s packed 
with other features, too, 
like a zoom lens that will 
fill a 7 meter wall with your 
image. And a remote control 
with trackball that operates 
your PC or Mac like a 
wireless mouse. 

Plus, it’s got the latest 
polysilicon active matrix 



The In Focus LitePro® 580. The new 
standard in multimedia projectors. 



New poiysiJiton at live matrix 
means you get the highest image 
quality of any LCD projector. 



LCD. So, together with 
advanced dichroic 
optics, it gives you the 
brightest image (well over 
200 lumens reflected off the 
screen) and the truest, most 
saturated colours of any LCD projector. 

And that means you can deliver outstanding 
full-motion multimedia presentations and training 
sessions without having to dim the lights. 

As the leader in LCD projection, we offer a 
complete line of projectors and panels for any need 
and budget. Including the new standard - the LitePro 
580. Compared to anything else out there, it’s hyper. 


In Focus 


„ s 


Great ideas. Brought to light: 


Discover electronic presentations. Fora test chive or free demo disk call 
UK: 0500 262 440 Germany: 0130 813 649 France: 0590 5993 Italy: 1678 77238 Spain: 900 993 163 


European Mead Office; Planctenweg 91,2112 HL Hoofdiorp, The Netherlands. Tel: +31 2503 23200, Fai: +31 2503 243Stf. 
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How Parallel Processing Speeds Up Data Mining 


Serial 

Query processed 
as a series of 
sequential tasks 


Hours to days 



One processor sequentially 
accesses multiple storage 
areas, which provide data that 
the processor assembles into 
a response to the query 


Response 


Data¬ 


mini ng 
query 



Parallel 


Query processed 
as multiple tasks 
on several processors 
simultaneously 




Multiple processors 
simultaneously access 
multiple storage areas, which 
provide data that the 
processors assemble into a 
response to the query 


Seconds or minutes to hours 


payoff in just four months, 

Kastner is not at all surprised by these 
phenomena] RQ1 figures. l Tlie first thing 
you do is skim the cream off the top/' he 
says. "And in this market, there's lots of 
cream/’ 

The propensity to mine additional prof¬ 
its or a competitive advantage from well- 
desigued warehouses has some advocates 
talking about the so-called One-Query 
Theory. Buff urn states that "there exists 
in every shop one query that—if you fig¬ 
ure out what it is and implement the 
knowledge derived from it—will pay for 
the enlire data-warehousing and data-min¬ 
ing system/ 1 

Warehouse Sandwich 

Pars aye is well known in the data-ware¬ 
housing field for what’s known as his Sand¬ 
wich Paradigm, a philosophy for building 
data warehouses that encourages accep¬ 
tance of the probability that the first itera¬ 
tion of a data-warehousing etfbrt will prob¬ 
ably require substantial revision. 

Instead of recommending that users buy 
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Data-Mining Dynamite 


hardware and software, build a data ware¬ 
house, and then load their data, the Sand¬ 
wich Paradigm advises that they pre-mine 
the data to determine what formats and 
data are needed to support a data-mining 
application, build a prototype mini-data 
warehouse (the “meat 1 * of the sandwich) 
with most of the features anticipated in the 
final product, revise the strategies as nec¬ 
essary, and finally build a full warehouse. 
In this way, problems with poor-quality 
data or ineffective designs can be recti¬ 
fied before thousands or even millions of 
dollars are wasted. Often users realize that 
their data structures are ill-designed, or 
they gain so much experience 
with the prototype that they re¬ 
alize that a second chance at 
building the system could add value that 
would justify the expense. 

To support newly cleansed data, experts 
advocate maintaining a collection of in¬ 
formation about the transformation pro¬ 
cess, This meta-data describes the con¬ 
tents of the data warehouse; where the 
warehoused data originated; and the trans¬ 


lations, aggregations, table lookups, and 
other transformations that occurred in the 
warehousing process. For many data-ware- 
housing users, this information becomes 
critical after the migration is completed, 
when more detail is needed about a par¬ 
ticular group of data or when errors in the 
warehoused data become evident. 

Specific information about successful 
data-warehousing efforts is sparse, partly 
because such an effort is complex and ex¬ 
tensive, and partly because the companies 
that succeed are loath to divulge what they 
perceive as a competitive advantage. It is 
known, however, that successful data 
warehouses are usually only half 
as large as is necessary to sup¬ 
port the number of users and ap¬ 
plications that quickly become “critical/* 
When a data warehouse succeeds, more 
users than initially planned want to em¬ 
ploy data mining to their advantage. Data¬ 
warehousing and data-mining applications 
are usually installed with a specific mo¬ 
tive in mind, such as fraud detection or 
profit generation, says Kastner, 


But once a data warehouse is installed, 
the number of users almost always in¬ 
creases with the success of the system. For 
instance, one department-store chain based 
in the U,K, implemented a data-mining 
system to better understand customer-buy¬ 
ing trends. Within six months, one of the 
biggest users of the system was the chain’s 
accounting department, which began track¬ 
ing profit and loss leaders. Analysts dis¬ 
covered that the shoplifting of batteries, 
film, and mid priced pens cost the chain 
$60,000 a month. These products were 
moved to a more secure store location, sav¬ 
ing the chain over $700,000 annually. 

One offshoot of the fast-growing data¬ 
warehousing and data-mining market is 
that tool and database vendors are an¬ 
nouncing partnerships in record numbers. 
But “they’re not worth the paper they’re 
printed on,” warns Kevin Strange, research 
director for industry analyst the Gartner 
Group (Stamford, GT), With rare excep¬ 
tions—such as Platinum Technology 
(which is creating synergies by acquiring 
companies such as Trinzic) and Software 
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DATA-WAREHOUSE CONSTRUCTION TIPS 


Accept that your first try will require 
\ revision. 

Examine your data: What formats 
and specific data are needed to sup¬ 
port your application? 

Bite the bullet and clean up your 
data before using it in the ware¬ 
house. 


AG (which is creating an initiative among 
several vendors)—industry partnerships 
in this market do not benefit customers. 
But the good news here for buyers is that 
the efforts made by Software AG and Plat¬ 
inum will force other vendors to create al¬ 
liances, Strange says, probably by the end 
of the year. 

Parallel Power 

Parallel processing speeds up the work of 
decision-support systems such as data 
mining by dividing a complex query into 
multiple parts and assigning each part to 


< Build a prototype mini-data ware- 
\ house as a learning experience and 

then revise strategies as necessary. 

< Plan on more users' taking advan- 

\ tage of a successful data warehouse 
than you initially expected. 

< Keep storage options in mind: Your 
\ data is only going to grow. 


a separate processor. The processors work 
concurrently, unlike serial processors, 
which address one process after another. 

While data mining is unquestionably 
being driven by the affordability of high¬ 
ly powerful parallel-processing comput¬ 
ers, interest in data mining is also driving 
parallel sales; it’s a synergistic effect. Once 
the province of the scientific community 
and its deep-pocketed sponsors, parallel- 
processing machines have dropped in price 
by 30 percent to 40 percent annually for the 
past several years, bringing them into the 
realm of the affordable. 


Parallel-processing systems are avail¬ 
able in two distinct flavors: symmetric 
multiprocessing (SMP) and massively par¬ 
allel processing (MPP). SMP systems 
share a common memory among clusters 
of machines. MPP systems are often called 
“shared nothing” or distributed-memory 
systems, because each processor has its 
own memory. 

SMP systems are typically used for 
smaller data warehouses holding 1 (X) GB 
of data or less, while MPP machines are 
necessary once a data warehouse hits 500 
GB. The gray area in between is some¬ 
thing of a battleground among vendors, 
who argue points of scalability, cost, and 
performance. 

Clustered SMP systems are well suited 
to applications with lumpy data , which is 
heavily used for data-mining queries. Be¬ 
cause the processors are clustered and 
memory is shared, no one processor is ex¬ 
clusively assigned to access the key data, 
thus preventing bottlenecks. In contrast, 
MPP vendors suggest that sites planning 
for many users or heavy data volumes use 
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MPP systems rather than clustering mul¬ 
tiple SMP systems. 

Sales of SMP-based systems are pro¬ 
jected to be larger than those of MPP 
systems for the foreseeable future, pre¬ 
dominantly because of their lower cost 
and better scalability, explains Howard 
Richmond, a vice president of the Gart¬ 
ner Group. Yet the MPP market is also ex¬ 
periencing significant growth, he adds. 

Storage: Not the Final Frontier 

The last enabling data-mining technology 
is storage. Once a no-brainer, data storage 
is now so important that some sites actually 
keep their storage devices and data under 
the protection of armed guards. 

With data warehouses storing gigabytes 
and terabytes of data, and projections call¬ 
ing for warehouses holding hundreds of 
terabytes within five years, affordable stor¬ 
age technology is key to serious data min¬ 
ing. Disk-storage prices, which had been 
falling an average of 30 percent to 40 per¬ 
cent annually, are falling even faster so 
far this year, and storage vendors are run¬ 


ning hard to stay even. 

Like processing, storage technologies 
such as RAID (an acronym for redundant 
arrays of independent disks) are becom¬ 
ing increasingly parallel. The concern of 
many industry watchers is the lack of a 
faster technology for reading data off a 
storage disk. There are no new storage 
technologies on the horizon as yet, which 
could make storage a bottleneck for dala- 
mining applications as queries 
become more complex, storage 
volumes increase, and parallel 
machines get faster* 


be positively pervasive, he adds. 

Previously unrelated technologies are 
coming together to support data mining. 
That can only make data mining easier. ■ 


Cheryl D. Krivda is a technical journalist 
based in Perkasie, Pennsylvania, specializing 
in information-technology topics. She can 
be contacted on the Internet at 5309513® 
mcimail.com or on BIX c/o "editors, ” 
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Pot of Gold 

Every business will have a data 
warehouse in 10 years, predicts 
Kastner, whether it's the com¬ 
pany’s custom warehouse or 
one that’s available through 
wideband networks connected 
to desktop systems. The bene¬ 
fits of knowing one's business 
and customers will become so 
critical that the technology will 
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Software AG's SourcePoint Administrator lets a user select a table fn 
the warehouse and map columns to fields from the extract process. 
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CD ROM changed Che way you think 
about computers. And Che AXIS 
Network CD-ROM Server is going to 
change the way you Chink about 
CD-ROM. 

{Pretty bold statement there, but if you're 
dealing with a network* please read on.) 
These breakthrough servers hook into your 
network and allow your users to share 
information. And each one 
can handle up to seven 
drives at any one time. ^ 


These Rise-based, 
multiprotocol servers make network 
integration trouble-free. (In other words, 
they support smb over NciBEUi/NetBios, 
and nfs over tcp/ip, allow Windows 
and UNIX users to share information, don't 
need software drivers or file servers, and 
install anywhere.) 

For further information please call 
one of our local distributors. Because when 
it comes to information, sharing the wealth 
can be a capital idea. 


TAKE 

INFORMATION 


COMMUNICATIONS _ 

Germany 064 04 9105-0 

UK; 0403-797787 

France: (1)69 07 66 71. (I) 40 10 28 28,(1) 60 13 13 H 


e-nnajf Jnf01@3Ki5.sn 

URL: fmp:7/www.SjtfSJ.e 


FROM THE MINDS OF THE FEW 

AND PUT IT INTO THE 

MINDS 
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THE BYTE NETWORK PROJECT 


BOMB’S Away 


figure “Anatomy of the Web 
BOMB" on page 106) does that 
for me, and one additional pri ntf 
statement was all it took to put 
a context-sensitive comment link 
on every page in the archive. Part 
B of the figure shows the EEL 
program’s output—the HTML 
source for a page. Part C illus¬ 
trates how a browser renders that 
HTML source. 


JON UDELL 


S muggled onto your PC, in the guise of a multi- 
media viewer, your World Wide Web browser 
is actually an all-purpose client that runs appli¬ 
cations on a vast global network. Likewise, your Web 
server Justified to your company’s controller as a mar¬ 
keting tool, can act as an applications server that con¬ 
nects you to customers, suppliers, and business partners. 

One of the most popular uses of this new client/serv¬ 
er model is the on-line survey. If you read BYTE in the 
1970s and/or 1980s, you may recall BYTE’s Ongoing 
Monitor Box, more commonly known as the BOMB, It 
was a page that reported how readers ranked the previous 
month’s articles, together with a postcard that solicited 
feedback on the current issue. 

The BOMB fizzled years ago, and we’ve missed it. 
The advent of the BYTE Web site set the stage for a 
1990s remake. To try it, surf on into http://www.byte.com 
and go to any article in our archive. Along widi the stan¬ 
dard links across the top of each page, you’ll find one 
labeled "Comment." Click on it to invoke a Hypertext 
Markup Language (HTML) form with multiple-choice 
questions and space for comments. 

Our archive isn’t just an electronic publication now; 
it’s also an application. What follows is a look at how we 
put it together and how you can build one like it. 

Step 1: Make the Form Context-Sensitive 

The first task was to make the Web BOMB context-sen¬ 
sitive. If you’re reading a story on-line and decide to 
comment on it, the form that pops up when you click on 
the Comment button will display a title such as “Febru¬ 
ary 1995 / News 8l Views / Optical Drives." These same 
three items—the story’s issue, section, and title—will 
also appear in the database record that’s created when 
you submit the form. 

Since the archive has 1500 documents, must there also 
be 1500 forms? Actually, there are none. As is common 
practice, the Web BOMB relies on a Perl script to print 
the forms on demand. What activates that Perl script? 
The Comment link on each of the 1500 pages. So, while 
I didn’t have to write 1500 forms, T did need to write 
1500 links that look like this: 

<a href=/cgi-bin/perl.exe?\ 
cmtl.pl+9502+New5_&_Views+\ 

OpticalJDrlves>Comment</a> 

This code says: "When the Comment link is clicked on, 
launch the Perl interpreter, feed it the HTML-form-writ¬ 
ing Perl script cmtl.pl, and in turn feed cmtl.pl three 
arguments—the issue, section, and title of the current 
article." 

These links are far more concise than the forms that 
cmtl .pi generates, but it still wouldn’t have been practi¬ 
cal to write 1500 of them by hand. But then, I don’t write 
any of the archive’s HTML source by hand. An Epsilon 
Extension Language (EEL) program (see part A of the 


Step 2 : Print the Form 

When you click on the Comment 
button, the Web server invokes 
cmtl.pl and relays its output—- 
an HTML form—back to your 
browser. The cmtl.pl script be¬ 
gins as shown in part D of the fig¬ 
ure. The First line prints the stan¬ 
dard Common Gateway Interface 
(CGI) header. The second line 
saves the uniform resource locator 
(URL) of the article that prompt¬ 
ed the comment, so the form-pro- 
cessing script (cmt2.pl) can offer 
the user a link back to the article, 

HTTP_REFERER is the charmingly misspelled CGI 
environment variable that contains the URL of the re¬ 
ferring document—in this case, the article on which the 
Comment link appears. Note how the name HTTP_RE- 
FERER keys into the associative array (i,e. p the list of 
name-value pairs) that Perl uses to represent environ¬ 
ment variables. Each of the next three lines takes an ar¬ 
gument from the Peri command line, saves it in a variable, 
and turns underscores ( which are inserted at the EEL 
stage to make multiword arguments behave atomically) 
back into spaces. 

The cmti.pl script then prints the HTML document 
that your browser renders as the Comment form. It in¬ 
corporates the issue, section, and title variables into the 
document’s header. Then it begins writing the form as the 
body of the document The opening phrase of the HTML 
form element says: “On completion of this form, launch 
the Perl interpreter, feed it the form-processing script 
cmi2.pl, and in turn feed cmt2.pl four arguments. Trans¬ 
mit the data collected on the form to cml2.pl by way of 
a file (method=post) rather than on the command tine 
(roethod=get)” 

The rest of cmtl.pl completes the form. HTML can 
describe interactive GUI controls, such as check boxes, 
radio buttons, drop-down listboxes, and single- or mul¬ 
tiple-line text boxes. The Web BOMB just uses a series 
of check boxes for the multiple-choice questions, and 
a multiline text box for the free comments. The Figure 
shows some of the HTML source that creates the multi - 



Here’s How 


BYTE remade 
a postcard- 
based reader 
survey into 
a Common 
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ANATOMY OF THE WEB BOMB 


Common Gateway Interface (CGI) pro¬ 
gramming involves peculiar flows of control and 
data. Follow the solid black arrows to trace the 


flow of control from programs to documents 
to programs to documents as the Web BOMB 
works. Follow the red, numbered circles to trace 


the flow of the three items of data—the article’s 
issue (1), section (2), and title (3)—that make 
the W eb BOMB context-sensitive. 



Don’Ujw think about publishing a large collection of 
doc|Mflk on the Web unless you can automatically 
liMWLi i documents. 

I MOtrf tat used Peri for this job, but Epsilon's EEL 
aRtseraHetter. I like how EEL supports both 
declarative and navigational text processing. You can do 
the same kinds of global regular-expression searching 
and replacing that Perl can do. But you can also 
programmatically wiek) all the navigational and 
interactive powers of a text editor: searching forward 
and backward, inserting text, and jumping to locations. 


// savA^fo for “Gornmentyink 

sprin^Jbomm4^for < flEjB%02<^%s+%s\n , ’ 1 

nYear,nMonth,sSectk>n,sTitle); 

while (sCommentlnfo = iindexisCecnmentlnfo.’'))) U eliminate 

•sCon™,Wo- . . 


<html> 

<head> 

<tHeaJ 


PostScript, is a language that should mostly be written by 
itfognms rather than by humans. Unlike PostScript, though, HTML is 
eaqftD Wfite. That makes Web development very convenient. 

V^jydti$nt to use a program-generated form like this one, first 
wSSSHHy hand and test it in your browser. When it works the way 
you want, you've got a specification for the document that your 
program must write. 


IHonvri rArttcLcsl [Benchmarks! [Administration! [Web! [Comment] 


a CGI program by clicking on a link. Here the link is textual— 
I Comment. To create this kind of link, you write HTML source 


Information Underload 

We hamtte&MbUttetoj 

than tfl 


9M^^fbin/peri.exe?cmt2.p(4'aigUarg2>Comment</a> 

Alternatively, you can make the link graphical. To do that, you write HTML 
source like this: 

<a href=/cgi-Wn/peri.exe?cmt2.pl+args><img src=cmtgif></a> 

Note: With most Web servers, the CGI link actually looks like this: 

<a href=/cgi-bin/cmt2.pl?args> 

Invocation of the Perl interpreter is implicit. However, NT servers derived 
from EMWAC's code require explicit invocation of Perl. Isn’t that 
dangerous, I wondered? What's to keep a user from entering a URL like 

http://www.byte.com/cgi-bin/peri.exe7-e-t-unlink-f 


print “Content-type: text/htmtaiW; 

$URL = $ENV{ HTTP_REFERER‘): tf 
(SISSUE = ©ARGV[0])*-s/_//g; £) 

(SSECTION * OARGVfl]) *- s/_//g; 

(SARTICLE * ® A jfiV{2]) =- s tj /g; © 

print “chtmlxhea^fr 

print “<tttle>ComriB( on SISSUE / SSECTION / SARTICJ 


This EEL program 


writes this HTML document: 


Your browser renders this document as this screen: 


€ February 1995 / Editorial / Information Uride. 


The comment link on this screen 


This Peri script prints a form that your browser renders like this: 


using Peri’s “enter a line of script on the command line’’ feature to trash a 
bunch of files—or worse? Process Software agreed this is a problem, and 
it will have a fix in Purveyor 1.1. 


Wpfe servers communicate a number of environment variables to back-end CGI programs. Here, Peri gets 
tnpMn^rticle's URL from the HTTP_REFERER variable. It will be a string like this: 

fittp'/w ww.bytt.(owart/9502/secl/artl.htm 

Separately. Perl saves the issue, section, and title information passed to it on the command line. 


ple-choice questions (part D) and the re¬ 
sulting form as displayed in a browser 
(part E). The emt 1 .pi script ends this way: 

print "<input type=submit value* 
SendXinput type=Reset> 
</form></body></htinl >": 

The input tags specify two buttons. The 
first submits the form to cmt2.pl for pro¬ 
cessing, and the second resets the form. 
The final three tags close the form ele¬ 
ment, the document’s body, and the doc¬ 
ument. 

Step 3: Process the Form 

When you fill out the form and click on 
the Send button, the Web server launches 
the back-end CGI program named in the 
form’s action^ statement: cmt2.pl. Its 
first two lines (see part F of the figure) 
say: “Include CGI support routines; call 


one of them, ReadParse, to locate the file 
in which the server placed the completed 
form’s data: and transfer the name-value 
pairs stored there into a Perl associative 
array called ‘input.’” Using the names of 
form variables as keys into the array, 
cmt2.pl then takes the values of the form 
variables and puts them into Perl vari¬ 
ables, as shown in part F of the figure. 

With the form data in hand, cmt2.pl 
can now rule on whether to accept the 
form. The Web BOMB presents a form 
in three parts—questions about the article, 
questions about the reader, and free com¬ 
ments—but requires only that you com¬ 
plete the first section. If you don’t, at least 
one of that section’s form variables will be 
null. The cmt2.pl script notifies you if 
that’s the case. 

How? A conventional GUI program 
pops up a dialog box, but CGI programs 



A fat cookbook full of useful recipes. Shows 
how to acquire and set up the CERN (the 
European Laboratory for Particle Physics) 
and National Center for Supercomputing Ap¬ 
plications (NCSA) Web servers. Discusses 
HTML 2.0 and 3.0. teaches basic CGI pro¬ 
gramming. and offers an advanced tutorial on 
rolling your own Web clients and servers. 


can communicate with users only by way 
of HTML, so cmt2.pl must format its 
“need more info” message as an HTML 
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File Edit Navigate WVrdcw H dtp 


Fite gdA Navigate Wbftw £* 


< Comment on 9502 / Editorial / Informal] an Und. 


L> URL 


http: J7ww w. byte. c^in/btn/perl.e*e?bin/ 


About Tfcif Article 

i&v#Easantsail C Farit^ useful I SiMo| ^ 

jHAutitf' *? Sjp&UbiEdiftg] ^ PratlygoodJ So-so 


meltings j * 


require cgF- Nb.pl ; 

S Read Parse{ "input); 
print APrintHeader; 
print *<htmIxhosdriri 1 ; 

print “<ttEls> Your Comments </tnle></head><body>\n w 
*URL^«AflGV[Ol; a 
TISSUE = ©ARGVjl]: W _ 

SSECTION = @ARGV[2J; @ 

$TfTLE = #Aflfct[3]; £) 

i ictciri hi _ <tiic-af. mm. W 


$USEFUL 


Tliis Perl script either rejects or accepts the form. 


It rejects the form by writing the HTML document 
your browser renders like this; 


t Yom comments on 9502 / Editor cal f\ mat 


and then writing the HTML document your browser render; like this 


<]|I>j uru 


http: f) www. byte, com/bin/peil. exe?cmt 


Need a bit more info... 

Would you mind going back and completi 
Article section on the comment form? We 
answers. The other sections are optional • 


hup 


URL: 


pUE 


Thanks 


for your feedback! 


Please 


return 


me to 


Information 


Undertoad 


Be su re, as always, to check the look of your form in a variety 
of browsers. This layout, with vertical bars separating the 
choices, looks fine in Netscape, but not so hot m Mosaic- 


of Perl 4 that I 'm using here on 

The CGI library, 

NT, so you can also find 


d (he results into a live database hack end, but that wouldn’t have 
as modular, or as portable. 

reates a file for each comment record. Off-line, I can scoop up the 
them into a database import file, and run SQL queries on them. 


I|jpIhh/CGI environment, it’s easy to return the user to a form that hasn’t 
been completely or correctly filled in. Just tell the user to go hack—something 
all farmers can do. No programming required here! 


IBs where the original article's URL, obtained from the HTTP _ REFERER 
variable, finally gets put to use. Clicking on it returns the user directly to the 
cjHtal article. 


Toolwatch 


Submit It 

http://www, ce n, u iuc.edu / - b an i ster/ 
submit-it/ 

Once you've built a Web site, you'll want 
to publicize it. Where? On Yahoo, Lycos, 
WebOrawler, and a dozen other well 
known sites. You can visit each of these 
in turn...or you can have Scott Banis¬ 
ters Submit It act as your publicity agent. 


document that it relays back to you by 
way of the server. 

How does the Web BOMB redisplay 
the form so you can complete the required 
fields? That’s easy. The “need more info” 
document (pan G of the figure) tells you 
to use your browser’s “go back” function, 
which reloads the form. When you com¬ 


plete the form to cmt2.pl’s satisfaction, it 
logs the data (part H) and returns a ‘Thanks 
for your input" document (part I). 

From there, you could unwind the doc¬ 
ument stack using the “go back” function, 
but it’s more convenient to jump straight 
to the article that prompted the comment, 
so cmt2.pl supplies a link to it. This is 
where the article’s URL, which cmtl.pl 
got from the HTTP_REFERER environ¬ 
ment variable and passed to cmt2.pl, fi¬ 
nally comes into play. 

Step 4: Log the Data 

When 1 first envisioned the Web BOMB, 
1 thought it should pump the survey re¬ 
sults into a relational database. This client/ 
server scenario, in which clients connect 
through HTML forms to relational servers, 
represents the most compelling (and, to 
vendors of SQL front-end toolkits, the 


most frightening) aspect of Web/CGI 
technology. Since a survey isn’t a trans¬ 
actional application, though, implement¬ 
ing the Web BOMB this way seemed like 
overkill. Users would pay an unnecessary 
performance penalty, and Ld end up with 
an application that was more complex and 
less portable than it had to be. 

Instead I opted for a simpler, more 
modular solution. Rather than inserting a 
record into a database, cmt2.pl logs data 
by writing a line of text to a file, as shown 
in part H of the figure. As my Peri mentor 
Ben Smith likes to say, “If every record is 
a file, record Locking isn’t a problem.” 

How do you analyze the data? That’s 
easy. Combining all the comment files 
yields a comma-delimited ASCI import 
file that FoxPro, dBase, or almost any oth¬ 
er database program can read. Then you 
can answer questions such as “How did 
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Adjustable for ail sizes. 


Lifetime Warranty. 


Lots of choices. 


800 - 325-3841 10450 SW Man basset Drive 

6.00 am to 6:00 FM pst, M.-F Tualatin Oregon 97062 

©’mail: sdes@anthro.com A UTLIDH Phone: (503] 691-2556 

ANTrRU Fax: (S00|325-0045 

GSA contract no. GSADOF-5040A. Available for OEM applications. Prices from $ 159.00 
Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. 


AnthroCarts! 


AnthroCarts will knock your socks off! Imagine how 
great it’ll be when you find the perfect furniture for 
your equipment — just the right size, tough as nails 
construction and dozens of accessories. 

And you’ll find our service so real and responsive, 
you’ll get a kick out of ordering direct! 


Call for a free catalog! 
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the interest in reviews vary by month?” 
or “What were the top 10 articles?” with 
straightforward SQL queries. 

Next-Generation Client/Server? 

Like the thousands of CGI programs on 
the Internet, the Web BOMB exhibits four 
desirable properties: client-server, because 
your browser interacts with our server; 
cross-platform, in that Windows, OS/2, 
Mac, and Unix clients can connect to any 
of these flavors of servers; WAN , since cli¬ 
ents connect to servers over the Internet; 
and rapid application development (RAD), 
because it’s a snap to build. 

Web technology isn't just a way to pub¬ 
lish electronic documents. It's also a way 
to build networked applications that work 
within and across corporate boundaries. 
But it isn’t yet a client/server developer’s 
dream. I realized this when, in parallel 
with the Perl version of the Web BOMB, 
I prototyped a Visual Basic version using 
the nifty Windows CGI that’s unique to 
O’Reilly and Associates’ WebSite. 

In principle, this sounds great: VB, the 
preeminent RAD tool, has to be the ulti¬ 
mate enabler for Web development, right? 
Well, maybe not. It’s true, as O’Reilly’s 
documentation says, that VB’s a great way 
to get at data that’s available through Win¬ 
dows APIs, such as OLE and Open Data¬ 
base Connectivity (ODBC), 

But that’s not necessarily a VB exclu¬ 
sive. A Win32 version of Perl, for exam¬ 
ple, could also wield these strategic APIs. 
On a level playing field, I'll choose Perl: 
For the text-processing chores typical of 
CGI applications. Peri’s far more capable 
than VB. 

What makes VB great are its plug-in 
user-interface (UlJ components, such as 
the data-bound controls that have revolu¬ 
tionized client/server database develop¬ 
ment. However, Web-aware VB custom 
controls (VBXes) and OLE custom con¬ 
trols (OCXes) don’t exist yet, and even if 
they did, today’s browsers couldn’t host 
them. 

Browsers and components will evolve in 
this direction. Meanwhile, Sun Microsys¬ 
tems* Java/Hot Java technology has the 
potential to trigger a revolution like the 
one that VB touched off. Java’s a language 
that describes Web applets; Hot Java’s a 
browser that has the ability to download 
and run them. One way or another, strate¬ 
gic networked applications wil! increas¬ 
ingly run on the Web. ■ 


Jon Udell (judeil@bix.com) is BYTE's exec¬ 
utive editor for new media. 

















Blazing ISDN speeds up to 128Kbps and analog speeds up 
to 28.8Kbps. Implement V.42bis on ISDN for even higher 
performance capability. You get it all in one device with the 
new ZyXEL digital modem, the Elite 28641— giving you the 
best of the digital and analog worlds. 

The Elite 28641 is an ISDN device that also works like a 
modem, automatically switching between digital and analog 
devices without user intervention, while maintaining the 
highest possible speed and transmission integrity: 

■Supports all popular switches. Rate adaption: ITU-T V.120, 
V.110 and X.75 SLP 

■Two B channels can be bundled for ultra-high 128Kbps or 
used for two simultaneous connections, e.g., voice and data 

■ Built-in analog adapter communicates with all analog devices 
■V.42bis compression on ISDN achieves higher throughput 

for greater performance 

■ Embedded protocol analyzer 

■ Data encryption (DES)* 

■Supports V.34 and is backward-compatible 
■DTE serial interface up to 460.8Kbps 

■ High-speed fax —V.17 (14.4Kbps) send and receive. 
Supports G3 ELA Class 1, 2 and 2.0 

■ Parallel port for direct fax printing 

Don't settle for less than the unique engineering design of 
the ZyXEL digital Modem of the Millennium. 

Call your ZyXEL dealer or call 800-255-4101. 

Circle 123 on Inquiry Card (RESELLERS: 124). 

ZyXEL 

The Modem of the Millennium 

4920 E. La Palma Avenue, Anaheim, CA 92807 • Telephone: (714) 693-0808 Fax: (714) 693-8811 
BBS: (714) 693-0762 • Internet: sales@zyxel.com • URL: http://www.zyxel.com 

•ZyXEL does not assume any liability arising out of the application or use of any of the security functions described herein. 
Neither does it convey any license under its parent rights nor the rights of others. 

Specifications are subject to change without notice. All trademarks are the property of their respective owners. 


Model 


Description (5-year warranty) 


LED. ISDN (U interface) 


Elite 28641-S/T 


LED, ISDN (S/T interface) 


Elite 2864 


LED, 2 wire dial-up/leased line 


Elite 2864L 


LED, 2 wire dial-up, 2/4 wire 
leased line 


It runs with It runs with 
NetWare UnixVvfare 


ZyXEL 

More Than A Modem 


Introducing 


ISDN with V.34 in a Single Device 
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Ill reasons why we 
changed our name and logo. 


Business Week 

S&P Outlook 

Dodge DataIJne 1 

Business Week International 

S&P Trendline 

Dodge Market Leader 

Business Week Online 

S&P ComStock 

Dodge LeadTime 

Business Week Strategic Programs 

S&P Comp us tat 

Sweets Group 

Schaum 

GLOBAL Vantage 

Sweets Catalog Files 

College Publishing 

J.]. Kenny Drake 

SweetSouree 

Shepard's/McGra w-Hill 

McGraw-Hill Municipal Screen 

Aviation Week & Space Technology 

CTB (California Test Bureauj/McGraw-Hill 

Kenny S&P Information Services 

Aviation Week Group Newsletters 

Glcnco <dM trGmw-Hill 

Blue List 

B/CA & A/C Flyer 

London House 

KENNYBASE 

World Aviation Directory 

Macmillan/McGraw-Hill School Division 

KENNYCONNECTS 

BYTE 

McGraw-Hill School Systems 

Standard & Poors CUSJP Service Bureau 

Data Communications 

5/id (Seif nee Research Associates)/McGraw-Hill 

Kenny S&P Evaluation Sendees 

Data Communications International 

SRA Technology Training 

MMS International 

Datapro Information Services 

McGraw-Hill Home Interactive Software 

MMS FOREX Express 

National Software Testing Laboratories 

McGraw-Hill Continuing Education Center 

S&P Securities, Inc. 

Northern Business Information 

McGraw-Hill Grupo /hero a m erica n o 

I*rim is Custom Publishing 

LAN Times 

McGraw-Hill Interamericana de Espaha 

Platts 

Open Computing 

McGraw-Hill In tera m t rican a de Mexico 

Standard & Poor ’s Ratings Services 

The Physician & Sportsmedicine 

McGraw-Hill Health Professions Division 

Corporate Ratings 

Postgraduate Medicine 

McGraw-Hill Healthcare International 

Financial Institutions Ratings 

Hospital Practice 

Osborne Boohs 

Public Finance Ratings 

Chemical Engineering 

McGraw-Hill Professional & Reference Books 

International Ratings 

Electrical Power International 

Tab Books 

Insurance Ratings 

Electrical World 

McGraw-Hill Ryersort Limited Canada 

Structured finance Ratings 

Energy & Business Newsletters 

DRJ/McGraw-HiU 

S&P Publishing Services 

Environmental Etigt nerring World 

Standard & Poor j 

Credit Week 

Modern Plastics 

S&P Equity Investor Services 

KERO- TV (Bakersfield) 

Modern Plastics International 

S&P 500 Index 

KGTV (San Diego) 

Power 

S&P MidCap 400 Index 

KMGH (Denver) 

Utility Data Institute 

S&P SmallCap 600 Index 

WRTV (Indianapolis) 

Tower Group International 

S&P Municipal One Million Index 

Architectural Record 

Tower Net 

S&P MarketScope 

Construction News Publishing Network 

Tower Group International Canada Inc. 

S&P Stock Guides 

Engineering News-Record 

UCB Canada Inc. 

S&P Corporation Records 

FW Dodge 

Trans GlobaI Logistics 

S&P Stock Reports 

Dodge Reports 

TradcRcf 

S&P Research Reports 

Dodge Bulletins 

Global Finance 


P RESENT1NG 



The McGraw -Hill Companies 


If you’re surprised by the extent of the McGraw-Hill brands and 
companies listed above, then you’ll understand why we’ve included 
them in our name. The change reflects the brcaddi of our respected 
businesses and our growing commitment to the diverse strengths of 
our people. It also expresses our pride in being a leading information 


services organization, offering valuable analysis and knowledge to 
worldwide markets through a broad range of traditional and 
electronic media. While we will always embrace the McGraw-Hill 
values of high quality and editorial integrity, our new name serves as 
a reminder that we are equally dedicated to looking ahead. 


Financial Services * Information and Media Services * Educational and Professional Publishing 





Make sure your data 


SOLIDdisk 


You might not know how valuable your data is until it is no longer 
avai lable, or even worse, it has been lost forever. If such an event were 
to occur, it will take valuable man-hours to restore the data, if possible, 
and cost your business countless dollars. 

This is why you should invest in a data secure, high availability system, 
before it is too late! 

SOLTDdiskRAlD High Performance Systems leaves no room tor error. 
SOLIDdisk RAID offers a fully redundant fault-tolerant solution, as well 
as the ability to have your data available continuously. This is 
accomplished since ail of the parts, hard disks, power supplies, 
controllers, and ventilators, are fully redundant, and can be exchanged 


during operation in case a defect occurs. The SOLIDdisk RAID Sy¬ 
stem is a true hot swap unit. There is no down-time, no tools required, 
and best of all, no cost to you! 

There is only one way to guarantee data security, a SOLIDdisk RAID 
System! 

Facts: Transfer rate 20 MB/s (100 MB/s in the future). Up to 80 GB/ 
unit. Max. 128 MB cache. Single or dual processor cache system. 
RAID levels 0, 1,3 and 5. MTBDL more than 4 Mia, hours (500 years). 
Supported computer systems: SUN SPARC, IBM RS/6G00, Novell 
NetWare, HP 9(100/800/900, Apple, SGI, Motorola, DEC-VAX, ALPHA. 


Europe: Tel. ++49-89-31 57 19 60 
Fax ++49-89-315 16 94 

Distributors: 

USA: DICKENS DATA SYSTEMS - Tel: 1-800-44WI77 * Fax: 140+442-7525 
AUSTRIA: INFORMATION STORAGE * Tel: ++43-2231-664 164J * Fax: ++43-2231-66416-6 
BENELUX: AVANCE ■ Tel: ++31 -3480-30688 ■ Fax: ++31 -3480-30232 



USA: Tel. 1-800*784-RAID 

Internet: http://www. solidinfo.com 


BENELUX : AXIO * Tel: ++31-215541144 * Fax: 4+3 L2155-265SO 
SWITZERLAND: SOLID COMPUTER - Tel: +441-56-701230 * Fax: ^+41-56-713069 
CZECH, REP.: SOLID COMPUTER ■ Tel: +442-2436991 - Fax: ++42-2434621 
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VISIT OUR WEB SITE! 

http://www.hasp.com/ i 


Software Developers 


O/^rKraMMa^SyseraUa 1306 1996 ffl.95JHASP*«« 


m product rarw n tn 


*■ Mar A tho Mac OS logo w* 


Each year, the illegal use of software 
consumes nearly 50% of your potential 
revenues. With the flames of piracy 
eating away at your profits, can you 
afford not to protect your software? 


Software Obtained Illegally, by region, 1993 vs. 1994 



Total for 1993: $12,840,204,124 

ToPifor U J . $15,212,700,215 _ Source; BSA 


HASP® is widely acclaimed as the 
world’s most advanced software 
protection solution. Since 1984, 
thousands of leading developers have 
used over one million 
HASP keys to 
protect billions 
of dollars worth 
of software. 

Why? Because 
HASP’S security, 
reliability, and e&se- 
of-use led them to a simple 
conclusion: HASP is the most effective 
software protection system available. 



Today, more developers are choosing 
HASP than any other software 
protection method. To leant why, and to 
see how easily you can increase your 
revenues, call now to order your HASP 
Developer’s Kit. 


1 - 800 - 223-4277 


1985-1995 



ALADDIN 


The Professional's Choice 


North Aladdin Software Security Inc. 

America Tel: (800) 223 4277,212-564 5678 
Fax: 212-564 3377 
E-mail: sales@htisp.com 
OTW: http://www.hasp.com/ 

Inti Office Aladdin Knowledge Systems Ltd. 

Tel: 972-3-537 5795, Fax: 972-3-537 5796 
E-mail: aladdin@alatldin.co.il 

United Aladdin Knowledge 

Kingdom Systems UK Ltd. 

Tel: 01753-622266, Fax: 01753-622262 

France Aladdin France SA 

Tel: 1 40 85 98 85. Fax: I 41 21 90 56 



It runs with 
NetWare 

Untifnkdrffi* 



M 4 

MICROSOFT. . _ _ 

3 ®-Mac OS 



■ Aladdin Benelux 06894 19777 ■ Aladdin Japan 0426 60 7191 ■ Aladdin Russia 095 9230588 ■ Australia Coriafl 3 98985685 ■ Czech Allas 2 766085 

■ Chile Micrttoffica 2 222 1388 ■ Denmark Berendsen 39 577300 ■ Egypt Zaneidem 2 3604632 ■ Finland D-Systems 0 870 3520 ■ Germany CSS 201 278804 

■ Greece Untinwi 1 6856320 ■ India Solutions 11 2218254 ■ Italy Patner Data 2 26147380 ■ Korea Dae-A 2 848 4481 ■ Mexico SSdft 5 5439770 

■ New Zealand Training 4 5666014 ■ Poland System 61 480273 ■ Portugal Fuhrrratca 1 4116269 ■ Romania Inleradlv 64 153112 

■ South Africa D Le Roux 11 886 4704 ■ Spain PC Hardware 3 4493193 ■ Switzerland Opag 61 7169222 ■ Taiwan Teco 2 555 9676 ■ Turkey V h/oceta 312 467 7504 
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Software 


REVIEWS 


Windows 95: The Numbers 

Tfie now Windows architecture delivers enhanced performance, but as 
BYTE testing reveals, there are strings attached 



STANFORD DIEHL 

T he wait is not yet over for Win¬ 
dows 95. Yes, it has finally shipped, 
but we still don’t have applica¬ 
tions that take full advantage of its 32-bit, 
multithreaded architecture, in extensive 
testing of the shipping Windows 95 code, 
we came to a few solid conclusions: 

• You won’t see a dramatic performance 
improvement when running your existing 
16-bit applications under Windows 95, 

• Those 32-bit applications that are not 
fully optimized for Windows 95 will real¬ 
ize only marginal performance enhance¬ 
ments under the new platform. 

• Applications that load large files (e.g., 
multimedia, imaging, and databases) take 
full advantage of 32-bit data paths and dis¬ 
play the greatest performance gains. 

* The Windows 95 environment multi¬ 
tasks applications much more smoothly 
and with greater stability than Windows 
for Workgroups 3,11 (WfWG) does. 

• Windows 95 requires more memory than 
previous versions of Windows to run op¬ 
timally, but for most office applications, 
the performance gains level off at 16 MB. 

The graph of indexed performance 
(right) charts the big picture. Office ap¬ 
plications (i.e.. Word and Excel) display no 
speed enhancement on the new platform, 
even when tested with the shipping 32-bit 


applications. The 
speed improvements 
stand out on the tests 
that take advantage 
of 32-bit data paths. 


Required RAM 

Don’t even try to 
deploy Windows 95 
on systems that pack 
less than 8 MB of 
RAM. And if you 
can afford the up¬ 
grade to 16 MB, you 
will appreciate the 
improved perfor¬ 
mance. 

Of course, if your 
applications require 
a large memory fool- 
print, then 16 MB of 
RAM may not hack 
it; but for most office applications, 16 MB 
is sufficient. Upgrading beyond that level 
won't buy you much additional speed. For 
testing memory configurations, NSTL used 
a Digital Equipment Celebris SL 590 (a 
90-MHz Pentium); all other tests in this 
report were run at BYTE on a Gateway 
2000 4S6DX2/66 with 16 MB of RAM. 

32 Bits Is Not Enough 

The performance of 32-bit Office 95 ap¬ 
plications is disappointing, but this is not 
the best indicator of over¬ 
all Windows 95 perfor¬ 
mance enhancements. 
Once Microsoft turns its 
attention to 32-bit opti¬ 
mization for its suite, 
the performance numbers 
should improve. ^Micro¬ 
soft has optimized the Of¬ 
fice applications like 
crazy for the 16-bit archi¬ 
tecture of Windows 3,1 
Andrew Hudson points 
out. He is president of 
North Coast Software, an 
imaging company that 
develops extensively for 
Windows 3.1, Windows 
95, and multiple NT plat¬ 
forms, including Power¬ 


PC, “They just haven't had the time to do 
the same optimizations for Windows 95/’ 
he adds. 

Even with the current Office 95 release, 
you should notice snappier operation be¬ 
cause of improved multitasking and fea¬ 
tures such as on-the-fly spell-checking and 
threaded print services. In future Office 
releases, Microsoft plans to move addi¬ 
tional processes into independent threads. 
These enhancements, along with aggres¬ 
sive optimization, are the kinds of im¬ 
provements that applications vendors will 
have to make to boost performance. The 
OS alone won’t do the trick. 

Imaging and Multimedia 

The most striking performance gains of 
Windows 95 came in our imaging and 
multimedia tests. Picture Publisher 6.0 not 
only supports 32-bit data paths but also 
spawns threads for each image loaded, let¬ 
ting you resume work more quickly. When 
we loaded five 24-bit images with Picture 
Publisher 6.0, the mouse was free after 
just 8 seconds, giving us control of the 
system to multitask. Under the same sce¬ 
nario using WfWG and Picture Publisher 
5.0, we didn't get mouse control for over 2 
minutes. In another show of stability, Win¬ 
dows 95 had no trouble running the pos- 
terize test with the five images loaded, but 


Memory Configuration 


Fits read 



Transactions per minute 
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TECHNOLOGY FOCUS 


REVIEWS 


Windows 95: The Numbers 


Office Applications (Word and Excel) 


Open three 
large documents 


Change case 
Save documents 
Print documents 


Load seven Excel 
spreadsheets 




Imaging Performance (Picture Publisher) 


Mouse free 


Maximize 

window 

Load three 
24-blt images 


Mouse free 


Maximize 

window 



















I Win95/32-blt 
I applications 

I Win95/16-bit 
I applications 

I Windows for 
I Workgroups 3.11 


Index: Windows for Workgroups a 1 


0 M 04 0.6 0.8 

Index: Windows for Workgroups = 1 

WfWG froze the system each time we 
tried to run the same test. 

PhotoMorph displayed the most dra¬ 
matic speed improvements when it was 
upgraded to the Windows 95 version. The 
video-effects creation tool uses extensive 
32-bit moves and floating-point calcula¬ 
tions (an area Microsoft reportedly focused 
on in Windows 95 after the Pentium bug 
was revealed). 

Multitasking: The Big Win 

Anyone who has ever experienced an “ap¬ 
plication is not responding” crash under 
Windows will appreciate the improved 
multitasking of Windows 95. Our multi¬ 


tasking tests show only a 
marginal improvement in 
the speed of multiple ap¬ 
plications running under Windows 95; but 
the new environment, with its preemptive 
multitasking architecture, is clearly more 
stable. 

For our first multitasking suite, we 
loaded three Word documents, seven 
linked Excel spreadsheets, and three 24- 
bit images. We formatted one of the Word 
documents and saved it while recalculating 
the linked spreadsheets. WfWG froze each 
time we ran the suite, crashing one of the 
three loaded applications in each case. We 
reran the test with two images loaded (in¬ 
stead of three) and still could not complete 
the test under WfWG. WfWG finally ran 
the suite with a single 24-bit image loaded; 


the timings are recorded as suite 2. 

For suite 3, we copied approximately 
20 MB of files from a double-speed CD- 
ROM drive to the hard disk while com¬ 
piling a video effect with PhotoMorph 2. 
Suite 4 included loading a document into 
Word and recalculating our linked Excel 
spreadsheets while building a 7-MB ar¬ 
chive with WinZip. 

Under both testing environments, we 
left 80 MB of disk space free and defrag¬ 
mented the disk before launching a multi¬ 
tasking test. We created the largest per¬ 
manent swap file that WfWG would allow 
and kept the default settings of Windows 
95 to enable the new dynamic cache (see 
the Technology Focus box “The Instal¬ 
lable File System” below). In all cases, we 
ran the WfWG tests and the Windows 


The Installable File System 

A key architectural component of Windows 95 is its layered instal¬ 
lable file system (IFS). Under MS-DOS and Windows 3.1, applica¬ 
tions and system components that needed to handle file I/O re¬ 
quests had to hook into INT 21h to examine and evaluate those 
requests. Windows 95 supports file-system drivers as ring 0 com¬ 
ponents, instead of as real-mode MS-DOS drivers. In addition to 
the performance and reliability advantages of a 32-bit protected- 
mode architecture, the IFS can support multiple network redirec¬ 
tors for simultaneous access to different networks. Windows 3.1 
could support no more than two network redirectors at a time. 

The IFS supports the 32-bit virtual file allocation table (VFAT) 
driver, the 32-bit CD-ROM file system (CDFS) driver, and integrated 
32-bit network redirectors for Windows NT and NetWare servers. 
With an IFS, third-party vendors can add file systems under the IFS 
Manager—for example, to support other network OSes (NOSes). 


Applications and system components can now access the hard 
disk file system through VFAT, a 32-bit protected-mode driver 
that is reentrant and multithreaded. In addition, the Windows 95 
block I/O system supports a 32-bit, protected-mode port driver 
for communicating to specific drive controllers. For SCSI devices, 
Windows 95 integrates a SCSI layer to handle high-level SCSI 
calls. The combination of VFAT and the block I/O system opens a 
protected-mode 32-bit code path to hard disk files. 

The VFAT also supports the new caching architecture of Win¬ 
dows 95. VCACHE, a 32-bit protected-mode cache driver that re¬ 
places real-mode SmartDrive, dynamically allocates memory for 
disk caching. CDFS replaces real-mode MSCDEX and requires no 
conventional memory. The CDFS cache shares its memory pool 
with the VFAT driver and, like VCACHE, is dynamic. During heavy 
CD-ROM usage, the system allocates more memory to the CDFS 
cache and returns the memory when an application requires it. 
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CorelDRAW 6 - Multiple Document interface. 
increased speed and power 


reaches a new level of graphics productivity. 

CorelDRAW 6 offers fully-featured software applications 
for illustration, photo-editing and bitmap creation, business 
cani present's 6- carviMovE, and multimedia presentations and 3D 

CoreJCHAftr and CoretSHOW integrated ■ m * ^ -i*,* i 

into mi professional pmmtutionmQdvk renderings Plus nine great utilities and 

incredible libraries* 


Includes 

< CorelDRAW 6 

€ Corel PHOTO-PAINT 6 

* Corel PRESENTS 6 

< CorelDREAM 3D 6 

Plus 

* 25,000 dipart images and symbols 

* I p000 photos 

i 1,000 TrueType* and Type I fonts 
i Over 500 3D models 


Corel PHOTO-PAINT 6 - More 
speed, unlimited file size support 



Microsoft is a registered trademark cl MierasnH Corporation 



*US$ plus appirtttslc taxes. 

Circle 69 on Inquiry Card. 


Gcorel 


custsErv@cDETel.ca 

Call new lor faxed literature! 

1-613-723-0026 6X1, 3080 


Document #1082 


Nrt-OlM 






















































































REVIEWS 


Windows 95: The Numbers 


Multitasking Performance 


« MUSE 

-[> ' r 


a 




2.12 



SlIFtS 1 


Suite 2 


Suite 3 


Suite 4 


fl 05 1 

index: Windows for Workgroups = 1 



Wln95/32'bit 
applications 
Win95/16-bit 
applications 

Windows For 
Workgroups 3.11 


Multimedia Effects (PhotoMorph 2) 

4 WIESE BfTTEB ► 


Morph 

project 


1 



0 t 1 3 

Index: Windows for Workgroups - 1 


95/16-bit tests with shipping 16-bit appli¬ 
cations. The Windows 95/32-bit multi¬ 
tasking suites were run entirely with 32-bit 
applications {i.e., gold code of Word and 
Excel for Windows 95; beta code of Pho¬ 
toMorph 2. Picture Publisher 6.0, and 
WinZip32). 


If You Build ft, They 
Will Come 

With the right mem¬ 
ory configuration and 
optimized applications, Windows 95 looks 
like a clear performance winner over Win¬ 
dows 3.1. The bigger win is stability, 
which has long been a sore point for ail 
of us who do serious work with Windows. 
As developers start optimizing 32-bit code 
for Windows 95 and supporting multi¬ 


threaded processes, the performance will 
only get belter. ■ 

Stanford Diehl is the director of BYTE prod¬ 
uct reviews. He has been testing and evalu¬ 
ating computer software and hardware for 
over 10 years. Before coming to BYTE, he 
developed computer-based training and data¬ 
base applications jbr a large industrial con¬ 
tractor. You can reach him on the Internet or 
BIX at sdiehl@bix.com. 



PC DIAGNOSTICS THAT 




GET DATA BACK 
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RESOLVE ANY IRQ OR 
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The Troubleshooter™ is the 
most advanced PC diagnostic 
software available that realty 
finds the bugs. The Trouble¬ 
shooter bypasses DOS & tests 
alt major hardware components 
directly for true accuracy, Works 
with Windows, Windows MI, 
Windows 95, Novell, MS DOS, 
032, etc, — fully 0/S independent Loaded with all the 
tests you'll need to accurately isolate the source of PC 
failures. Priced far below all competitors. Call now for 
full list of latest features! A lew Upgraded Versioni 



RESCUE Data Recovery Soft¬ 
ware™ is the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can't read 
them! RESCUE recovers data 
other recovery programs 
cannot, RESCUE automatically 
recovers DOS 4 Windows files 
including data from compres- 
sed drives Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu¬ 
able data. Call now! Don't wait until your data is lost] 


ESCUf 


The Discovery Card™ Is the 
first tool to accurately resolve 
any IRQ or DMA conflict. 18 
LE.D, lights (11 for all 
interrupts and 7 for all DMA) 
immediately report actual 
usage thus saving time when 
configuring, upgrading or 
debugging PCs, Software 
alone cannot detect DMA usage and is often wrong 
when reporting IRQ conflicts! Call now, save time 
and end the frustration! Winner 1995 
Top Diagnostic Toot- Windows Magazine 


jffllNDOWS 



#1 WINDOWS 




FIX OR INSTALL ANY 





Skylight™ is the #1 rated Win¬ 
dows diagnostic (PC Magazine) 
that tunes optimizes 4 trouble¬ 
shoots Windows for maximum 
speed and performance. Edits 
ail .INI files safely. Graphically 
displays how Windows is using 
memory, system resources, 
system metrics, G.DX 
heap usage plus much more with hundreds of 
reports! A must for all Windows users! Call 
now for full list of features! 


Drive Pro™ provides fast, pre¬ 
cise installation and mainten¬ 
ance for any hard drive. Over¬ 
ride BIOS limitations for user- 
definable drive types. DOS 
format any size hard drive in 
under 30 seconds. IDE drives 
can be installed in less than SO 
seconds. Allows the use of IDE 
drives with MFM/RLL or ESDI drives in the same system. 
Retrieves the manufacturers' recommended specs from 
the drive itself, plus much more! Call now for full list 
of features! 



Free Technical Support 
Next Day Shipping 
Performance Guaranteed 

(800) 853-4033 

! f nu, m:..n.nl 

['t ’ | 


international: (613) 539-7283 * Fax: (8131 531-0200 

BBSf: 813-535-9042 - Intomet; ALUyUCRCwXNTTCOW.COM 

AIIMicro t lnC- 

18820 U,$, Hwy 19 N, #215, Clearwater FL34624 

e 1995 AlIMjcro.Inc. Fik Any PC Fasl, Rescue Q3la Recovery Software, The 
Discovery card, and The Trcmljleshaortr are trademarks ol AUMfcrOjnc. All 
Rights Reserved. LHhm names art hodurriaifci ot their associated 
Specifications subject !t> change Vntfiout titles. 
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Applications 95 Arrive 

Hot new programs that melee Win95 worth the upgrade 


STANFORD DIEHL 

I t was classic. At last June’s Re- 
viewers Workshop in Seattle, the 
Microsoft spin doctors downplayed 
the hype (that they had helped fuel over 
the last two years or so) surrounding Win¬ 
dows 95 and tried to lower expectations. 
It’s just an OS, the line went, “not a cure for 
cancer.” They are right, of course: It is just 
an OS, and—as IBM learned—no OS can 
thrive in a vacuum. 

Only powerful productivity applications 
can inftise a new platform with value. 

And Windows 95 has the applications 
to bring it all together. By the tradi¬ 
tional definition of a killer app—high- 
profile productivity software that dri¬ 
ves the acceptance of a new technology 
or system—the beta applications covered 
here can rightly claim killer-app status. This 
new software taps into the unique features 
of Win95 and performs tricks that weren't 
possible under Windows 3.1. 

Microsoft Office for Windows 95 

The updated Microsoft Office suite deliv¬ 
ers all the basic applications you'll need to 
become immediately productive in your 
new operating environment. The applica¬ 
tions not only conform to Windows 95— 
32-bit architecture, multithreading (print¬ 
ing in Word, queries in Microsoft Access), 
consistent Win95 interface across all ap¬ 
plications, long filenames, cross-applica¬ 
tion drag-and-drop, shortcuts (including 
creating shortcuts to a specific page in a 
Word document or a worksheet in Excel), 
and Briefcase support—but they also in¬ 
clude new features 
worthy of version- 
number upgrades. 

The most striking 
enhancement to the 
suite is the new Mi¬ 
crosoft Office Binder. 


Sections in the active binder. 
Click on an icon to edit the 
section in place using the 
creating application. . 


Binder menu 
doesn’t change; 
only the options 
under the Section 
menu do. 


\ 


The Microsoft Office 
shortcut bar supports auto¬ 
hide, multiple toolbars, and 
docking. v 


Microsoft OfI h v Him tin |it«oto 



Miil ttlelal pr 


Binder-compatible 
applications 
include Visio, 
Picture Publisher, 
and TriSpectives. 
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The Binder is an enhanced 
OLE 2 container that lets you keep related 
documents within a single file structure. 
You can organize a project’s electronic 
files within a binder, much as you would 
organize paper within a three-ring binder. 
Each section of the binder can contain a 
different file type (a Word document, a 
PowerPoint presentation, or any other file 
format that is Binder—not just OLE 2— 
compatible). You can then reorganize the 
sections by dragging the section icons (see 
the screen), dragging a section into another 



Visual Voice for Win32 
enables more robust 
telephony applications 
under Windows 95, 
thanks to an integrated 
TAPI interface, 
multithreading, support 
for more telephone lines, 
and unimodem drivers. 
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binder, adding an existing file 
to the mix, or printing all the 
documents in a binder using 
consecutive page numbering. Application 
vendors are already joining the Binder 
bandwagon, including Visio, Micrografx, 
and 3D/EYE. 

If you already use Office, there is no 
learning curve, accept when dabbling in 
new features like the Binder. Given the 
remarkable market penetration of Micro¬ 
soft Office, the jump it now has on the 
competition in supporting Win95, and 
third-party Binder support. Office 95 is 
clearly the suite to beat. 

32-bit OLE Custom Controls 

Microsoft’s promise of an open, standard 
interface for reusable object components 
will finally blossom under Windows 95. 
Microsoft has announced that all its de¬ 
velopment tools will support 32-bit OLE 
controls across Windows 95 and NT, and 
it’s worked hard to ensure a healthy com¬ 
ponent market with such incentives as Cus¬ 
tom Control Wizards and extensive de¬ 
veloper support. Soon an explosion of OLE 
controls is sure to hit the market, deliver¬ 
ing reusable components for telephony. 
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TriSpectives Professional offers easy-to-use, sophisticated features. 
From the tabbed catalog on the right of the screen, you can drag 
objects onto either 3-D scene on the left. Right-click on an object to 
bring up tabbed dialog boxes for model properties and style properties. 


imaging, communications, and other add¬ 
on functionality. 

Long at the forefront of component tech¬ 
nology, Stylus Innovation has announced 
its 32-bit OLE implementation of Visual 
Voice. Visual Voice for Win32 provides 
the developer with interfaces for recording 
and playing voice files, sending and re¬ 
ceiving faxes, prompting for dial-pad inpul 
and processing the touch tones, answer¬ 
ing and placing calls, and integrating with 
PBXes and multiline telephony boards. 
Visual Voice enables a wide variety of 
telephony-based applications, including 
fax-on-demand. Interactive Voice Re¬ 
sponse, and multilayered voice mail. 

Windows 95 will greatly extend the ca¬ 
pabilities of Visual Voice applications. 
The new OS will ship with native TAPI 
support, uni modem drivers, and multi¬ 
threaded telephony services. 

TriSpectives Professional 

If you're looking for brand new software 
that deserves the killer-app label, check 
out TriSpectives Professional. It combines 
3-D modeling, 3-D illustration, and 3-D 
animation with die drag-and-drop template 
model of Visio. TriSpectives 
implements OLE 2 from the 
ground up, is fully compatible 
with the Microsoft Office 
Binder, and relies on the im¬ 
proved performance of the Win¬ 
dows 95 graphics architecture. 

You start with a3-D scene (or 
a 3-D page) and a multitabbed 
catalog (see the screen above). 

You can select objects from any 
of the catalogs and drop them 
onto die scene. You can dien drop 


colors or surfaces onto 
the object or relate the 
object freely in 3-D 
space. Right-click on the 
object, and you get a 
tabbed dialog box for 
changing the object’s 
properties; Give it a 
shinier finish, reflect a 
bit-map image off it, or 
add a decal of your 
choosing. Once you've 
created a model, you can 
drag and drop animation 
effects onto it (e.g., Y- 
move, Z-move, Fly In, 
or Grow) and access 
motion properties with 
a right-click. 

The TriSpectives 
workspace acts as an 


OLE 2 container, and all the catalog items 
are independent OLE 2 objects. You can 
drag OLE objects—such as an Excel chart— 
from other applicadons and drop them into 
a 3-D scene or into a TriSpectives catalog. 
Once you’ve devised your own models, you 
can drag them into a catalog for future use 
or export them to other modeling formats 
(including exporting them as Visual Basic 
text files to generate code for creating mod¬ 
els in Visual Basic), 

Feature for feature, TriSpectives stacks 
up well against some high-end 3-D pack¬ 



Ibe ABC Graphics Suite includes 
Micrografx Designer, ABC Flowcharter, 
Picture Publisher (above), and the new 
Media Manager (right, sitting on top of a 
PowerPoint presentation). From the Media 
Manager, you can drop objects onto any 
OLE'COmpatible application or drag new 
objects into the Media Manager palette. 
IPs a great way to manage clip art, logos, 
or other reusable objects. Picture 
Publisher’s Image Task Manager tracks 
the progress of active threads, such as file 
loads or complex special-effect filters. 


ages like 3D Studio, but its broader appeal 
stems from the ease-of-use features. It may 
help move 3-D illustration into the main¬ 
stream, enabling nonengineers to incor¬ 
porate 3-D logos and animation effects 
into business presentations or product 
brochures. 

ABC Graphics Suite 

Mierografx is the latest software vendor 
to become possessed by value-bundle 
mania. The company is packaging Miero¬ 
grafx Designer, ABC Flowcharter, Pic¬ 
ture Publisher, and a new media-manager 
utility as an integrated suite and marketing 
it as an ideal companion product for Micro¬ 
soft Office. The applications now conform 
to the Office 95 interface (as with all the 
Office 95 applications, only the applica¬ 
tion-specific menu item is unique), and all 
but Flowcharter are compatible with the 
Office Binder, 

The applications are all 32-bit, and they 
fully support the Windows 95 interface. 
The Media Manager is an OLE 2 container 
for holding libraries of clip-art images and 
symbols. In fact, ABC Flowcharter uses 
the Media Manager as its symbol palette. 
You drag symbols from the palette and 
drop them into your flow charts, just as 
you can drop Media Manager dips into 
any GLE-eompatibIc application. You can 
also drag any image {e.g.. the company 
logo or a bit-map signature file) onto the 
Media Manager for use in other 
applications. The Media Manager 
supports a wide variety of formats, 
and it imports and exports them on 
the fly. 

ABC Flowcharter now includes 
SnapGraphics, a template-based util¬ 
ity for building such business dia¬ 
grams as time lines, pyramids, and 
target charts. Drop a diagram into 
Word or PowerPoint and edit it in 
place. Flowcharter in¬ 
corporates OLE 2 au¬ 
tomation, so you can 
build custom applica¬ 
tions or use Flowchar¬ 
ter objects in any appli¬ 
cation that supports 
Visual Basic. 

Of all the new appli¬ 
cations we’ve seen so 
far. Picture Publisher has 
the best Windows 95 im¬ 
plementation of multi¬ 
threading. Time-inten¬ 
sive processes like 
loading files or applying 
special-effect filters get 
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One graphical interface for every PC platform. 
That’s the power and simplicity ofWindows. 

And now we’re bringing the same concept to 
the UNIX world withTriTeal’s Enterprise 
Desktop™ (TED 4.0). By providing a Common 
Desktop Environment (CDE) for every’ UNIX 
platform, TED combines all the popular appeal 
of an industry-standard GUI 
with all the unbridled power 
of your favorite UNIX 
platforms, including Solaris, 
SunOS, IBM, AIX, HP-UX, 
UnixWare, Digital UNIX, 
MP-RAS,SINIX, IRIX, and 
X terminals. (And yes, it even 
does Microsoft Windows®) 

The result? A base of soli¬ 
darity for UNIX users every¬ 
where. And a feature-packed 
desktop with a world of built-in functionality, 
including fax, e-mail, network access, Internet 
browser, bulletproof security' and more. In short, 
its the only CDE product that truly does it all: 
Every kind of platform. Every kind of application. 

TED 4.0. It’s not just a common desktop. It’s 
a whole new window of opportunity. Call us at 
1-800-TRITEAL for a free evaluation copy 
and white paper. 
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CorelDraw 6 includes four integrated 
applications, nine utilities, and a boatload of 
Corel extras. Shown is Photo-Paint with its roll¬ 
up dialog boxes and object palette for tracking 
objects in the active image. CorelScript is an 
OLE automation script editor and debugger. 

their own thread. The Image Task Manager 
(see the screen on page 118) tracks the 
progress of each thread as you go about your 
work. The architecture showed up first in 
Picture Publisher for NT but could not be 
deployed under Windows 3.1. With elegant 
floating (and dockable) toolbars and intel¬ 
ligent interface design. Picture Publisher 
and Micrografx Designer meld smoothly 
into an Office 95 environment. 

CorelDraw 6 

Corel has always been the Swiss Army 
knife for Windows-based graphics design. 
Corel 6 bundles four integrated applica¬ 
tions—CorelDraw, Corel Photo-Paint, Corel 
Presents, and Corel Dream 3D (Corel has 
pulled Ventura from the bundle and will 
release a new version of the desktop pub¬ 
lisher in November). All of the applications 
sport a 32-bit multithreaded architecture 
and conform fully to the Win95 interface: 
long filenames, uninstall modules, wizards, 
extensive right-mouse-butlon shortcuts, 
tabbed dialogs and property sheets, dock¬ 
able toolbars, and rich OLE 2 functionality 
(in-place editing, drag-and-drop across ap¬ 
plications, and OLE automation through 
CorelScript). The Corel suite goes a step 
further, enhancing the interface with dia¬ 
log roll-ups, an excellent desktop-saving 
feature (see the screen above). 

As always, the package includes utilities 
(a 3-D logo creator, a multimedia file man¬ 
ager, font management, an OLE 2 scripting 
language, a dialog editor, and four other 
utilities) and a gaggle of extras (e.g., 25,000 
clip-art images, over 1000 fonts, photos, 
templates, 3-D models, sounds, objects, an¬ 
imation actors, and backgrounds). Windows 


95 may solve one common com¬ 
plaint about Corel: its nonstan¬ 
dard interface. The bundle fi¬ 
nally comes together nicely, 
delivering an integrated solution 
to Windows-based designers 
and illustrators. 

The Gaming Platform 

No bones about it: Microsoft 
wants Windows 95 to be a killer 
games platform. As a gaming 
environment Windows 3.1 was 
a big, fat flop. Hard-core PC 
gamers are still firmly planted 
in DOS. But the Windows 95 ar¬ 
chitecture will change all that. Early betas 
of new games clearly portend a thriving 
Win95 games market. 

Pitfall: The Mayan Adventure (below, 
right), is an arcade-style adventure game 
from Activision that has been hugely pop¬ 
ular on Nintendo and other gaming sys¬ 
tems. Pitfall now works like a charm under 
Windows 95. It is exactly the kind of game 
that once required DOS to run effectively. 
There’s lots of fast motion, real-time in¬ 
teractive responses, and 
intensive graphics. Un¬ 
der Windows’ old 
Graphical Device Inter¬ 
face (GDI) architecture, 
this level of respon¬ 
siveness was not possi¬ 
ble, but the Win95 
DIBEngine lets game 
developers blast device- 
independent bit maps 
(DIBs) directly to the 
screen. Confirming its faith in the Win95 
game market, Activision plans to release 
eight Windows 95 games by the end of 
the year and will no longer develop for the 
MS-DOS platform. 

Educational titles should also prosper. 
The Freddi Fish title (shown below, left) 

The new DIBEngine graphics architecture in 
Windows 95 should spurn a thriving games 
market that has long eluded Windows. Game 
developers can now bypass GDI and blast 
device-independent bit maps directly to screen. 
This architecture enables fast-paced arcade- 
style games 
like Pitfall 
(far right) and 
educational 
titles like 
Freddi Fish 
(right) to run 
smoothly 
under 

Windows 95. 


uses auto-run (a Win95 feature that auto¬ 
matically plays a CD-ROM when it is 
loaded) to avoid installation hassles alto¬ 
gether. You load the CD, and a splash 
screen pops up automatically. Click on the 
play button, and the game starts. With 
auto-run, Freddi Fish implements a “zero- 
footprint” design, moving files to the hard 
disk as needed and then removing them 
when the game exits. The graphics are 
sharp and colorful, the animation smooth. 

An impending upgrade to Display Con¬ 
trol Interface (DCI) will further enhance 
Win95 as a gaming platform, adding auto¬ 
matic support for multiuser games, MIDI 
sound, and digital joysticks. 

Windows 95 Componentware 

Component ware—small applets that de¬ 
liver focused functionality to desktop 
applications—has been a hot topic, and an 
expected trend, for some time now. And 
yet fatware continues to thrive. Again, the 
clunky mechanism of OLE 1 and DDE 
under Windows 3.1 must assume part of 
the blame. Now, with its full integration of 
OLE 2 and OLE Automation, Windows 
95 delivers an 
environment 
that will support 
robust compo¬ 
nent utilities. 
Some early an¬ 
nouncements 
prove the viabil¬ 
ity of compo¬ 
nent technolo¬ 
gy; it’s now up 
to the market to 
determine the success of the component- 
ware design philosophy. 

Alphablox, a new company derived 
from Alpha Software, is shipping a set of 
five utilities, called Officeblox, that ad¬ 
here to the componentware model. With 
Noteblox, you can post sticky notes onto 


EHi 



s a gaming 
environment, 
Windows 3.1 
was a big, fat flop 
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At last. Connectivity without the cord. ] 


Stop hunting for phone jacks! Make your laptop really portable with the Personal Messenger™ 100 
Wireless Modem Card from Motorola. With this compact, easy-to-use card, you can send/receive 
E-mail from your office network or the Internet, send faxes, or access corporate databases, and 
more— free of phone lines. With the modem card and Motorola’s AirMobile™ 
wireless software, laptop users with Lotus* cc:MaiT Mobile for Windows* 
can directly access their corporate E-mail server to exchange messages 
and files over the ARDIS* nationwide wireless data network. It’s a single 
mailbox solution to support mobile workforces, traveling executives and 
others who want to keep in contact from just about anywhere." And, using the ARDIS network, there 
are no roaming or long-distance charges. To untether your laptop from phone lines forever, call 
for your nearest dealer and an information kit. And, for a limited time, take advantage of a special 
introductory rebate offer. Call our toll-free number for details. 


$100 Motorola Rebate 
on purchase of the 
Personal Messenger ,M ioo 
modem card. 


II 

Personal Messenger™ 100 


Wireless Modem Card 



slips into most laptops, 
palmtops or PDAs with a 
Type II or III PCMCIA slot. 
This all-in-one peripheral 
features a built-in battery 
for stand alone operation, 
8K message memory and 
fold-away antenna. 


i-8oo-8-wireless 

1 - 800 - 8*947353 


No Wires. No Limits. ™ 


Ideal for Lotus 4 cc:Mail™ Mobile users. 

Lotus 


(«'*»)) 


ARDIS 




MOTOROLA 


The Personal Messenger’* modem card operates on the ARDiS nationwide, two-way wireless data network that covers over 90% of the U.S. business centers. 

Mi and Motorola aTe registered trademarks and Personal Messenger is a trademark of Motorola. Inc. All other trademarks ate the property of their respective owners. © 1995 Motorola. Inc. All rights reserved. 
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REVIEWS 


Applications 95 Arrive 


OLE Structured Storage 

The OLE 2 architecture and, specifically, OLE’s Structured 
Storage model enable many of the most powerful features 
gracing the new wave of Windows 95 applications. The 
Office Binder, the “stencil” metaphor of both Visio and 
TriSpectives, and the component- 
ware market all depend on the Win¬ 
dows 95 implementation of Struc¬ 
tured Storage. 

Application developers are accus¬ 
tomed to assigning file handles and 
reserving files for a single appli¬ 
cation, but compound documents 
allow many applications to write to 
a single file. Without an OS-level 
mechanism for handling compound 
files, the developer must keep track 
of multiple seek pointers and, in 
effect, build an internal file system. 

A Structured Storage implementa¬ 
tion solves the problem of com¬ 
pound files by supporting a file sys¬ 
tem within a file. OLE 2 specifies a 
file structure that can contain two distinct types of ob¬ 
jects—storage objects and stream objects. Streams hold 
data (such as the text in a Word file), while storage objects 
can hold within them any number of substorage objects or 
streams. Substorage objects (like subdirectories of a root 


directory) can, in turn, hold other substorages or streams. 
Each of these object types expose interfaces (in this con¬ 
text, an interface is an array of functions that other objects 
or applications can call). 

Structured Storage frees an OLE container application 
from managing its own file structure. Instead, the OLE con¬ 
tainer provides a storage object to 
any compound document (or other 
embedded object) that it hosts. The 
object then manages the streams 
and substorages under its control. 
The application container no longer 
has to manage the complexity of 
multiple file pointers. In fact, the 
application doesn’t have to do any 
work at all. The storage object 
writes directly into the piece of stor¬ 
age under its control without any in¬ 
teraction with the container itself. 

OLE Structured Storage also 
makes data exchange more robust. 
Under OLE 1, data was transferred 
through DDE’s mechanism of global 
memory. OLE 2 applications simply 
pass a pointer to a data object from the source application 
to the data recipient. This mechanism is implemented 
through the OLE 2 interfaces to storages and streams. 
Future versions of NT (Cairo) will use Structured Storage as 
its native file system. 



any application or directly onto the Win¬ 
dows 95 desktop. Embed Calcblox into an 
application to enable quick calculations at 
the click of a button. Listblox lets you jot 
down to-do items, generate a quick ex¬ 
pense report, or embed a simple list man¬ 
ager into your word processor. 

Toolblox is the most interesting com¬ 
ponent. You can launch applications from 


the toolbar or drag objects (applications, 
documents, images—i.e., any OLE object) 
onto it. You can even specify an applica¬ 
tion’s exposed objects as a Toolblox item; 
for instance, when you drag the Excel icon 
onto the toolbar and edit the entry, a list 
box displays Excel’s components. You 
can then select the Excel’s calculation en¬ 
gine or its charting module as the launch¬ 


able component. The toolbar’s template 
icon brings up a wide variety of Office- 
blox templates for quickly creating agen¬ 
das, phone messages, meeting requests, or 
other memos. 

Workblox will ship as a “trial” appli¬ 
cation in Officeblox. Workblox, a tabbed 
OLE 2 container, gives you a convenient 
place to store objects or catalog your work. 

The Applications Cometh 

When all is said and done, Win¬ 
dows 95 won’t require a few killer 
apps to succeed. It is the shear 
breadth of supported applications 
that drives the popularity of the 
Windows platform. But a wave of 
significant upgrades and new 
product announcements can only 
help fuel the acceptance of Win¬ 
dows 95 across the enterprise and 
in the home. ■ 


Stanford Diehl, director of BYTE 
product reviews, has been evaluating 
computer productsfor over lOyears. 
He holds degrees in English litera¬ 
ture, computer science, and electronics 
technology. You can reach him on the 
Internet or BIX at sdiehl@bix.com. 


ABC Graphics Suite .. $495 
Mlcrografx, Inc. 

Richardson. TX 
(214) 234-1759 
http://www.micrografx.com 
Circle 1066 on Inquiry Card. 

CorelDraw 6 .$695 

Corel Corp. 

Ottawa, Ontario 
(613) 728-8200 
fax: (613) 761-9176 
Circle 1067 on Inquiry Card. 

Freddi Fish . $39 

Humongous Entertainment 
Woodinville, WA 
(206) 486-9258 
fax: (206) 486-9694 
http://www.humongous.com 
Circle 1068 on Inquiry Card. 


OfficeBlox .$69 

AlphaBlox Software Corp. 
Burlington, MA 
(617) 229-2924 
fax: (617) 272-4876 

Circle 1069 on Inquiry Card. 

Pitfall: The Mayan Adventure . $49 

Activision 

Los Angeles, CA 

(310) 473-9200 

fax: (310) 479-4005 

http://www.activision.com 

Circle 1070 on Inquiry Card. 

TriSpectives Professional .. $499 

3D/Eye 

Ithaca, NY 

(607) 257-1381 

fax: (607) 257-7335 

http://www.eye.com 

Circle 1071 on Inquiry Card. 


Visio 4.0 . $249 

Visio Corp. 

Seattle. WA 
(206) 521-4500 
fax: (206) 521-4501 
Circle 1072 on Inquiry Card. 

Visual Voice for Win32 12 lines) $495 

unlimited lines.$2995 

Stylus Innovation 
Cambridge, MA 
(617) 621-9545 
fax: (617) 621-7862 
info@stylus.com or 
http://www.stylus.com 
Circle 1073 on Inquiry Card. 

Windows 95 $209: upgrade. $109 

Microsoft Office for Windows 95 .. $499 
Microsoft Corp. 

Redmond, WA 
(206) 882-8080 
fax: (206) 936-7329 
http://www.microsoft.com 
Circle 1074 on Inquiry Card. 
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Hardware 


REVIEWS 


Power Mac Gets PCI 


The 9500 sports a top-of-the-lfine PowerPC 604 CRU and PCI bus, too 


TOM THOMPSON 

W ith the latest PowerPC 604 
processor and a retooled I/O 
system, Apple’s new Power 
Mac 9500 delivers great performance. 
Using the industry-standard PCI expan¬ 
sion bus, the latest Power Macs should 
spawn a wide selection of fast, lower cost 
Mac/PCI peripherals. Most important, the 
9500 maintains software compatibility de¬ 
spite big I/O system changes. 

The Power Mac 9500 comes in 120- 
MHz and 132-MHz versions: the 9500/120 
and the 9500/132, respectively. Base RAM 
starts at 16 MB (expandable to 768 MB) 
with a 512-KB secondary RAM cache. 
Standard features include six PCI-bus slots, 
a 1- or 2-GB Fast SCSI drive, a quad-speed 
CD-ROM drive, two GeoPort serial ports, 
and two Ethernet ports (lOBase-T and 
AUI). An internal bus supports SCSI-2 
fast transfers, while the external SCSI bus 
(standard Macintosh DB-25) handles 
slower external devices. 

Next-Generation Design 

Apple created a second-generation archi¬ 
tecture for the 604. First, there’s that in¬ 
dustry-standard, 33-MHz PCI expansion 
bus (see “Inside the PCI Local Bus,” Feb¬ 
ruary 1994 BYTE). Most internal I/O sub¬ 
systems use Open Firmware and the PCI 
bus for start-up configuration and data 
transactions. Currently, Open Firmware 
isn’t required for PCI card firmware to op¬ 
erate on the 9500 except with boot devices 
(such as display or network cards). The 


system also uses Open Transport, 
a Unix network standard, to im¬ 
plement its network interface and 
protocol stacks. 

The 9500’s memory subsys¬ 
tem is 16 to 20 percent faster than 
those of previous designs. Mem¬ 
ory interleaving generates 128- 
bit-wide memory accesses. The 
memory controller is smarter 
about accesses as well; it moni¬ 
tors memory paging to reduce 
virtual memory overhead and 
uses DMA for block transfers. It 
also snoops memory accesses and 
can thus cache such previously 
uncachable transfers as I/O and 



The Apple of your dreams: a 132-MHz 604-based Power Mac. 


PowerPC Surpasses Speediest Pentium 



v«| Power Mac 9500/132 
gg Gateway P5-133XL 


A 90 MH/ Dell Pentium XPS/90 
scores LOO on both tests. 


Running BYTE’s Native Performance Benchmark at similar clock 
speeds, the PowerPC 604’s integer performance is 87 percent faster 
than that of a 133-MHz Pentium machine, and floating-point 
performance is 72 percent faster. We used Motorola's latest PowerPC 
libraries to compile the test. 


video frame buffers. Finally, copy-back 
caching algorithms reduce bus traffic. 

The memory bus speed is programma¬ 
ble (up to 50 MHz), which enables better 
synchronization of RAM accesses with 
the processor bus and allows CPU up¬ 
grades (up to a 150-MHz 604), because 
the 604 sits on a plug-in daughtercard. 

It’s important to note that the 9500 uses 
168-pin JEDEC dual in-line memory mod¬ 
ules (DIMMs) instead of the 72-pin 
SIMMs found in existing Power Macs. If 
you step up to a Power Mac from an older 
system with lots of memory, you have two 
options: You can pony up lots of cash for 
new DIMM memory, or you can use 
Newer Technology’s DIMM Tree ($69; 
(800) 678-3726), a slick little gizmo that 
plugs into the 9500’s DIMM sockets and 
provides SIMM sockets for your old RAM 
(provided it’s 70-nanosecond or faster). 

Hard disk I/O has been a 
Power Mac bottleneck, but the 
9500 fixes that with native 
code for the SCSI driver in¬ 
stead of 680x0 code. (How¬ 
ever, file system software is 
still 680x0 code that under¬ 
goes emulation.) Last, the 
SCSI and other I/O subsys¬ 
tems use a descriptor-based 
DMA control that minimizes 
CPU involvement (see 
“Smarter DMA” on page 124). 

The 9500 ships with a tuned 
up OS, System 7.5.2. Its faster 
680x0 emulator uses dynamic 
recompilation (see “Building 



Power Mac 9500 

with a 132-MHz 604, 

o 

16 MB of RAM, and a 2-GB 

55 

2 

o 

hard drive.$5799 

with a 120-MHz 604, 

16 MB of RAM. and a 1-GB 

c 

hard drive.$4999 


Apple Computer, Inc, 

o 

Cupertino, CA 

3 

1 

(800)776-2333 

(408)996-1010 

CL 

fax:(408)974-6412 
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the Better Virtual CPU,” August BYTE). 
Other OS optimizations include more native 
code (such as in the SCSI Manager), some 
device drivers, and network protocol stacks. 
Existing native portions of the OS, such as 
QuickDraw, the math library, and Memory 
Manager, are tuned for the 603 and 604. 

Trial Run 

We tested a 
Power Mac 
9500/132 with 32 
MB of RAM, a2- 
GB hard drive, 
and ATI’s Mac- 
adapted PCI dis¬ 
play card. The 
ATI card uses 
QuickDraw’s 
new acceleration API, which makes for 
snappy screen drawing. With the 604, the 
Power Mac pulls substantially ahead of sim¬ 
ilar-speed Pentium systems in both integer 
and floating-point performance, thanks to a 
fasterCPU and compiler improvements (see 
the figure “PowerPC Surpasses Speediest 
Pentium”). An improved compiler enhances 
a system’s performance in our native-mode 
benchmarks, just as it will enhance applica¬ 
tion speed. 

Low-level 680x0 tests show that the 
9500 memory subsystem is several times 
faster than that of a 110-MHz 601-based 
Power Mac. On application tests, disk I/O 
was also noticeably faster. Considering 
the complete overhaul of the Power Mac 
bus and network interface, there are sur¬ 
prisingly few incompatibilities. The usual 


OCTOBER 1995 BYTE 123 






























TECHNOLOGY FOCUS 


REVIEWS 


Power Mac Gets PCI 


Smarter DMA 

By handling memory transfers for the CPU, a good direct 
memory access (DMA) system improves overall perfor¬ 
mance. Still, moving large blocks of data between memory 

and a device, or vice versa, requires multiple DMA trans- 
_ By chaining DMA descriptors 

fers. Typically, each transfer ends in an interrupt to the t0 describe and execute DMA 

CPU, which must then drop what it's doing to set up the transfers, the 9500 reduces 
next transfer. To manage its 14 DMA channels without this CPU overhead, 
overhead, the 9500 employs a descriptor-based DMA engine. 

Descriptors serve as a simple instruction set for implementing DMA transfers. Glue 
logic around the DMA controller executes the instruction set, which supports branch¬ 
ing, looping, and error handling. Each descriptor is a four-long-word data block with 
16- and 32-bit fields that include the command, requested data size, buffer address, 
a device-specific instruction, status, information, and the resulting amount of data 
moved. Not all commands use all fields. By chaining descriptors into a mini-program, 
descriptor-based DMA moves large data blocks without interrupting the CPU. 

Taking advantage of descriptor-based DMA requires device-driver modification. 

The driver must parse each I/O request for size and location and then place in mem¬ 
ory sufficient descriptors to handle the transfer. SCSI, Ethernet, sound, serial, and 
floppy subsystems use this capability to reduce CPU overhead in the 9500. 


16 


16 


command 


reqCount 


address 


cmdDep 


xferStatus 


resCount 


assortment of applications. Control Panels, 
and Extensions—both native and 680x0— 
functioned as they should. Lotus's cc:Mail 


worked over the network connection with 
just one nonreproducible glitch. 

We experienced troubles with down¬ 


loads using Aladdin’s SITcomm ter¬ 
minal program. When a noisy connec¬ 
tion caused this normally reliable pro¬ 
gram to abort a ZMODEM transfer, it 
failed to recover. We also discovered 
that an old SCwSI tape drive would hang 
the system unless we switched on the 
drive after the 9500 booted. 

It’s now too soon to tell how well the 
first Mac-compatible PCI cards will work. 
Companies such as Rockwell (FDD1 net¬ 
work card) and Diamond Multimedia (ac¬ 
celerated display card) should have prod¬ 
ucts shipping by the time you read this. 

Despite some teething pains, the 9500 
provides plenty of horsepower for those 
who need it. You can expect vendors to 
correct problems and revise applications 
to make best use of the 604 processor. In 
addition, PCI peripherals will cost less and 
give you higher performance. ■ 


Tom Thompson is a BYTE senior technical 
editor at large with a B.S.E.E. from the Uni¬ 
versity of Memphis. He is also an Associate 
Apple Developer. You can reach him on Ap¬ 
pleLink as T. THOMPSON or on the Inter¬ 
net or BIX at tom_thompson@hix.com. 


HUNT FOR UNIX TOOLS 

UniDirect scouts for PC to UNIX connectivity tools! 

Troubleshooting LANs/WANs Using All Your lime? _ 




Observer and Analyst/Prolx* are Microsoft 
Windows based LAN troubleshooting tools and 
protocol analyzers. With Observer or Analyst, you 
can view your LAN more clearly, see network traf¬ 
fic in real lime and, with this new information, 
make network decisions based on facts. 


FREE Eval Copy 


Observer Unlimited 
Network ONLY S459! 


■ SAVE HOURS OF NETWORK TROUBLESHOOTING TIME 

■ Graphical real-time long/short term bandwidth utilization 

■ Statistics by station, wofocol, or packet size distribution 

■ Auto-discover network addresses, auto-alias Novell 
names and TCP/IP addresses 

■ Packet capture decodes with pre- and post-header filtering 

■ Review Ethernet and Token Ring vital sign displays 
(broadcasts hard/soft errors, etc.) 

■ loggers & Alarms: activate message windows, 
captures, logs, or exec external programs 

■ Filter by protocol, sub-protocol, or user defined 
sequence offsets 

■ Detect duplicate IP oddresses 


■ Chart TCP/IP network usage by telnet, ftp, NFS, and 
LPD/LPR 

■ Fully decode TCP/IP, IPX/SPX, NetBIOS, NetBEUI, 
NetBIOS over IP, and Appletalk 

■ Use Netware Discoverer to map your Netware IAN and 
to chart and display Netware trends 

■ Software-only MS Windows solution - no additional 
hardware required 

■ Have Ethernet and Token Ring support 

■ Use VxD Windows drivers for NDIS and ODI 

■ 20% the cost of comparable products 

/ Anolyst/Probe for multi-segment LANs 


Low-Cost PC-to- 
UNIX Networking! 

TmyTERM 
Plus from 
Century 
Software gives 
you complete 
connectivity 
with a variety 
of emulation modes. TCP/IP, 
LPR/LPD printer sharing, 

FTP file transfers, NFS option 
and more! Ask about our 
Windows 95-to-UNlX 
connectivity solutions! 


5 PC copy only $279 



I O AA ZL V ^ V O Where the Corptwite 

■OWW"W I W" I OOO Wodil Connects to UNIX 

WebSite: http://www.unidirect.com • fax 714-707-3095 • ph 714-453-2999 • AD9003 


UniDire 
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They’ll be asking 
how you did it! 


Imagine having the po wer of a 
wizard. Being able to give a 
magic touch to what you see 
around you! Do you really 
want to turn the world up¬ 
side down, - or just change 
colour of a friend’s face? 
Mvu, it’s all here: The Image 
Wizard™ imaging system lets you capture high quali¬ 
ty colour video images with a simple Click & Freeze* 
Then it gives you the power to manipulate the 
image to the limits of your imagination, all with 
easy-to-use Wizard software* 

A complete imaging system 

If you have a desktop or portable PC with a PCMCIA card 
slot and access to video sources such as VCRs, camcorders, 

TVs, laser discs etc,, then all you need is the Image Wizard 


from MRT. The video capture system consists of a PCMCIA card 
type I. a video adaptor cable, the Image Wisard software package 
and an easy-to-follow user manual . 

What you see is what you can get! 

The Image Wizard software is a powerful Windows-based image 
enhancement tool which allows colour correction and retouching in 
an amazingly easy-to-use package. Yon can blend, lighten, darken, 
sharpen, remove blemishes, change colours and cut-and-paste lo 
your heart’s content. Combine your own video images with the 
sample images included on the diskettes. In addition to video sour¬ 
ces, Image Wizard also pro¬ 
vides direct support for 
scanners and PholoCD. If 
you can see it, you can pas¬ 
te it into your document with a 
resolution of 511 x 511 pixels and 24- 
bit true colour Best of all: The process 
is exceptionally quick and easy. 


MRT micro as. 

Stmmsrn 74, N-2Q10 Stnflmmen, Norway 
Tel.: +47 63 89 20 20 Fax: -*47 63 80 12 12 
USA Tel.: +1 603 465 2830 Fax: +\ 603 465 2680 
Germany Tel: +49 8092 880 77 Fax: +49 8092 880 76 

All mademarks in this dneument m (he property of their respective owners. 


Check out Image 
Wizard at your nearest 
PC store. it cannot fail 
to impress you. 
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Software 


REVIEWS 


Au Revoir, Mon Ami 

Word Pro, formerly Lotus Ami Pro, touts innovative features, but they 
may not bo enough to convert Microsoft and Novell users 
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Word Pro's 
TeamConsoli- 
date feature 
lets you merge 
several 
versions of a 
document. In 
the merged 
document, 
each user’s 
changes are 
keyed and 
color-coded. 


JEUai;E 


KENNETH M. SHELDON 

W hen Ami Pro first arrived on 
the scene, it was the leader 
among Windows word proces¬ 
sors, thanks to such innovative features as 
WYSIWYG and style sheets. But it hasn’t 
seen a major revision since July 1992, and 
its competitors—notably Microsoft Word 
for Windows and Novell’s WordPerfect 
for Windows—have passed it in both pow¬ 
er and popularity. 

Still, die-hard believers have stuck with 
Ami Pro, hoping for a competitive up¬ 
grade. Finally, the faithful have been re¬ 
warded with so many new features that 
Lotus decided to give Ami Pro a new, if 
less original, name: Word Pro. 

The Team Approach 

The most significant new features in Word 
Pro stem from Lotus’s cross-application 


team-computing ef¬ 
fort. Among these 
features are Team- 
Review andTeam- 
Consolidate, which 
allows you to share 
documents with oth¬ 
er people—each of 
whom can make ed¬ 
its and revisions— 
and then consolidate 
the changes into a fi¬ 
nal document. 

The TcamReview 
Assistant feature en¬ 
ables you to specify 
who reviews a doc¬ 
ument, what kinds of 
changes are allowed, and through what me¬ 
dium the document is to be routed. Team 
members can make changes, highlight text, 
and add comments (including text, graph¬ 


ics, and even sound and video clips). 

Using TeamConsolidate (see the screen 
above), you can then merge all the changes 
and comments—all keyed and color-coded 
for each team member—into a single doc¬ 
ument. Word Pro’s version control lets you 
maintain several versions of a document in 
a single file (see the Technology Focus box 
at left for more details). 

Lotus’s team-computing philosophy is 
also evident in a feature called Notes/FX. 
This component allows Lotus Notes users 
to integrate Notes databases with Word 
Pro to create customized applications and 
documents. 

Some Things Borrowed 

Word Pro has adopted some slick features 
from other applications. For instance, di¬ 
vider tabs let you jump quickly to a spe¬ 
cific section of your document. You can 
also link a divider tab to an external doc¬ 
ument or an OLE file. 

Another borrowed feature, the InfoBox, 
originated in Lotus Improv and is now 
common across the Lotus SmartSuite ap¬ 
plications. The InfoBox places all the edit¬ 
ing and formatting tools for objects such as 
text and frames in a standardized, context- 
sensitive box. 

The spelling checker, much improved, 
now supports interactive spell-checking 
as you edit. When you invoke Spell Check, 
it automatically highlights all the mis¬ 
spelled words in a document. You can 
quickly scan the document for true mis- 
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Object-Based Version Control: The Big Difference 

Word Pro’s version-control features rival the tools found in software develop¬ 
ment and document management programs. For example, the first time you 
save a document. Word Pro stores everything in a single read-only file. As you 
make and save changes, Word Pro saves only the changed portions of the 
original. A searchable history of the document is always available, and disk 
space is conserved. 

To manage such changes, Word Pro turns major document elements into ob¬ 
jects, which are then tracked in a coded list embedded in the file. Users can’t 
view the list, although they can see an editable directory of versions. Versions 
share objects, including document properties, embedded or linked objects, 

OLE objects, equations, and charting objects. 

A shared object is, in effect, externally linked to all file versions. For example, 
if you create a chart in a Word Pro document and then update it in a second 
version of the file, the second version does not contain a full copy of the chart 
Instead, the copy is maintained in 
the original version and linked to 
the new portions in subsequent 
versions. When you change data, 
the original chart is modified, and 
all links are updated. 

Reused objects must be main¬ 
tained in a read-only state to avoid 
ripple effects in later versions. For 
getting around this limitation, 

Word Pro lets you cut and paste 
previous versions of a document 
Into a new one. You can also save 
versions in separate disk files. 



Versions of a document are pieced together from linked objects 
containing the most recently modified elements. 
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Au Revoir, Mon Ami 


MEASURED WORDS 

OPEN AND CONVERT 10-KB 

FILE SIZE AFTER 

FILE (IN SECONDS) 

CONVERSION (IN KB) 

Lotus Word Pro 

8 

19 

Microsoft Word 

t 

18 

Novell WordPerfect 

1 

11 


takes and edit them without deactivating 
the Spell Check dialog box. 

Lotus has replaced the macro facility in 
Ami Pro with LotusScript, an object-ori¬ 
ented, cross-application scripting language 
that will eventually work across the entire 
suite of Lotus products. Unfortunately, 
you can’t use it to run a macro from a key¬ 
board combination. However, you can save 
scripts as external files or attach them to 
particular SmartMasters, the successors to 
Ami Pro’s style sheets. 

And, with Word Pro’s script editor, you 
can link scripts to specific events, such as 
opening a document or clicking on a frame. 
Lotus says that Word Pro will run many 
Ami Pro macros. Given Microsoft’s sup¬ 
port of Visual Basic for Applications and 
WordPerfect’s cross-application scripting, 
Lotus will certainly have 
a hard time differentiat¬ 
ing its product line with 
LotusScript. 

Playing Catch-Up 

Some of Word Pro’s fea¬ 
tures simply bring it up to 


speed with its competitors. Smart- 
Correct, for example, corrects ty¬ 
pos on the fly and lets you add 
words that your fingers com¬ 
monly mistype. Multilevel undo 
now lets you undo nearly any 
change that you’ve made to a 
document, and the automatic 
timed-save feature now saves un¬ 
titled documents. 

As for performance, we found a late 
beta version of Word Pro poky running 
on a 66-MHz 486 (see the table ‘‘Mea¬ 
sured Words”). Word Pro will not score 
any points for performance. 

However, dedicated Ami Pro aficiona¬ 
dos will like Word Pro. It adds plenty of 
new features and improvements while re¬ 
taining a comforting familiarity. In addi¬ 
tion, those who perform 
their computing tasks in 
groups—especially us¬ 
ers of Notes, 1-2-3, and 
other Lotus applica¬ 
tions—will undoubted¬ 
ly welcome Word Pro’s 
improved integration 


with those programs. 

Word Pro’s chances in the overall word 
processing race are less certain. While fea¬ 
tures like TeamReview and TeamConsol- 
idate are more powerful and easier to use 
than anything found in pre-Windows 95 
versions of Word and Word Perfect, a num¬ 
ber of Word Pro’s flashiest features are 
merely different—not necessarily better— 
ways of doing things. Word Pro is good 
enough to hold on to its believers, but it 
may not be innovative enough to woo a 
new generation of converts. ■ 


Kenneth M. Sheldon is a freelance journalist 
and a former BYTE West Coast bureau chief. 
You can contact him on the Internet or BIX at 
ksheldon @ bix. com. 


I Lotus Word Pro. $105 

(estimated retail price) 

Lotus Development Corp. 
Atlanta. GA 
(800) 343-5414 
(404) 391-0011 
http://www.lotus.com/ 
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Rave Computer 
Association, Inc. 

36960 Metro Court 
Sterling Heights, /WT^ L 
MI 48312 
Fax: 

(810) 939-8230 

1-800-966-7283 

E-Mail: sales Qrave.com 




Service 

Our Sun certified engineers will assist you with 
any technical difficulties. Our team of experi¬ 
enced account managers provide optimal 
configuration of products and software which 
fit the demands and budgets of large and small 
companies. 


Support 

Our engineers take pride in being vendor 
trained in all the products we sell. We offer full 
warranties, right to use licenses, pre-loaded 
operating systems, documentation, configura¬ 
tion consulting and technical support. 


Savings 

When you buy from Rave you not only 
save money, you also save valuable time. Our 
committment to provide the highest quality 
products and service enhance your savings. 


HUGE SAVINGS 

Off List Price 

SPARC 1, 2, 5, 
10 & 20 s 

Immediate Delivery 

Call today for free brochure 
with all our latest discounts 


Flexibility 

At Rave, we offer the 
systems that meet your specific needs. We will 
build your Sun system to your requirements and 
can even offer options not offered ^ ^ 

by Sun. As an authorized reseller nwu5 
of major power enhancement »» 

products, Rave can offer the power of a ROSS 
125 MHz processor to your Sparc 10 and 20, or 
MP servers. We can double the speed of your 
IPX or SPARC 2 with a WEITEK WEITEK 
chip. We can upgrade your SPARC 
1,1+ and SPARC 2 to the power of 
a SPARC 5, 110 MHz, with an Axilerate™. 
(accelerator) board from Axil Computer. | 

Availability 

We offer a full line of Sun equipment, peripher¬ 
als and compatibles: from Sparc 1 to Sparc 20, 
servers, options, memory, disks to cables and 
software. 
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Hardware 


Digital Cameras for Real Work 


New sub-$1000 digital cameras 


e quality 


>trlk« 


practical balanci 



Three digital cameras from Apple (top], Kodak (right), and 
Logitech (left! are all based on a Kodak core product. The 
Apple has the lowest price ($739} and works with both 
Macintosh and Windows PC platforms. 


between price and imag 

ALAN MORGAN 
AND SCOTT WALLACE 

T he benefits of digital photogra¬ 
phy—Aimless cameras that feed 
images directly to your comput¬ 
er—have always been obvious, especial¬ 
ly for field work such as insurance and 
real estate applications. The high cost of 
this new technology has been just as ob¬ 
vious. But now affordable digital cam¬ 
eras, priced just under $1000, support new 
ways of using digital images in business, 
scientific, and publishing applications. 
Though they can't rival scanners in reso¬ 
lution or fidelity, they dramatically im¬ 
prove ease of use and reduce production 
time. 

The trio of cameras reviewed here— 
from Apple, Kodak, and Logitech—are 
based on the same Kodak core. These 24- 
bit cameras are similar in form and function 
but differentiate themselves in storage ca¬ 
pacity, operator controls, and approach to 
image processing. Casio's new Q V-10 is a 
different breed altogether (see “Casio's 


QV-10: Portable Presentations" 
below), and suggests the direc¬ 
tion future digital cameras may 
follow. 

The three Kodak-based cam¬ 
eras all share the lightweight 
feel of a point-and-shoot film 
camera, including built-in flash 
and removable batteries. The 
Kodak and Logitech cameras 
can also take some third-party 
lenses. All three store image 
data in EPROM flash memoiy, 
which retains images even 
when batteries go dead. 

The bundled Macintosh or 
Windows software supports simple image 
manipulation as well as several compres¬ 
sion protocols, such as JPEG and TIFF, 
for migration to professional-quality ap¬ 
plications. 

Price still limits image resolution, but 
increasingly sophisticated processing 
makes relatively low-resolution data more 
realistic (see “Imaging Without Film" on 
page 130), Though they still don't deliver 


the vibrancy and sharpness of film-based 
cameras, the new Kodak-based cameras 
provide significantly better quality than 
less expensive digital cameras. 

Kodak's DC40 

Like Logitech's FotoMan Pixlura. Kodak’s 
DC40 (Digital Camera 40) offers more 
storage capacity than Apple's QuickTake 
(4 MB versus 1 MB) and higher image 


C asio’s QV-10: Portable 

While Kodak's DC4G and Logitech's Pixtura produce the best 
printed picture and Apple's QuickTake 150 has the best monitor dis¬ 
play, Casio's new QV-10 stakes out NTSC video as its forte. Due this 
summer, Casio's entry into the digital camera market provides nu¬ 
merous design innovations that could steer things toward smarter, 
friendlier image capturing. 

The 1,8-inch-square active-matrix color LCD viewfinder on the 
camera’s back says that the QV-10 is not the standard point-and- 
shoot film box It resembtes. its throughlhe-iens view frames an ob¬ 
ject without parallax and brings WYSIWYG to the under-$lO0Q 
camera field. You can adjust contrast and 
framing before taking the picture. Also, you 
can tilt the Sens up or down, switch it to a 
macro for close-ups, and adjust the LCD's 
optimal viewing angle. Thus, it’s easy to shoot 
with the camera placed in any convenient lo¬ 
cation. 

The same LCD lets you review all 96 pic¬ 
tures, which you can store in the QV-iO’s 2- 
MB flash EPROM. To make comparison easier, the LCD can display 
four or nine pictures at once (and the images remain reoogniz- 



Presentations 

able). You can also zoom in on a portion of 
an image for detail. You can delete any 
picture in memory, and the remaining 
shots renumber to make room for more. (In contrast, the Kodak fam¬ 
ily lets you delete only the latest Image, and enabling the delete-last- 
picture option can reduce storage capacity by 30 percent.) 

The camera's weak point is that it captures images at a resolution 
of only 480 by 240 pixels. All output from the camera is converted 
to 320 by 240 pixels (or interpolated up to 640 by 480 pixels) so 
print and VGA output will likely be acceptable only in small sizes. But 
on a TV or videotape, the image works well. 

What will self the QV-10 is its in-camera presentation abilities. 
Images are stored digitally but can be retrieved as either digital or 
NTSC video signals. In “autoplay" mode, the QV-10 displays stored 
images sequentially at a selected rate. Even better, you can down¬ 
load images from your PC. You can upload images from the cam¬ 
era to a PC, add graphics and lettering, reorder everything, and 
then download a presentation back to the camera. Hook the QV-10 
to a TV, turn on autoplay, and watch the show, it can loop endlessly, 
including four- and nine-image screen displays, making catchy ad¬ 
vertising for store windows or sales booths. 



DIGITAL PHOTOGRAPHY: BARBARA BUSENBAHK ft 1995 
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Digital Cameras for Real Work 



Imaging Without Film 

The CCD (charge-coupled device) that converts light to 
electric charge in today's digital cameras traces its 
ancestry back to the first black-and-white camcorders. 

A camera CCD is a single silicon chip that combines a 
rectangular array of light-sensitive cells with circuitry to 
process and digitize the image the cells record. 

As the camera's shutter exposes the CCD’s imaging substrate, each 
cell builds a charge proportional to the amount of light it receives. The 
resulting image is read cell-by-cell using a bucket-brigade process that takes 
4 to 5 seconds with these cameras. The cells in the bottom row pass their 
charges to a serial shift register below the array. Cells in the rows above pass 
their charges down one row. 

Cell by cell, the CCD chip reads the contents of the shift register, converting 
the number of electrons to an amplified analog signal. Row by row, the analog 
signal is processed into a digital image that is stored in the camera’s memory. 
During this transfer, information from the cells may be discarded or combined to 
reduce image file size and resolution. Even today’s low-end digital cameras com¬ 
pare each pixel to its neighbors and optimize for contrast, hue, and saturation. 

Capturing color images requires color filters (red, green, and blue) because 
the individual CCD cells measure fight intensity, 
not frequency. The simplest technique 

dyes the surface of each cell to sen- 


Light capturing 
CCD elements 
charged according 
to light coming In 




Charge passed to 
shift register 
row hlf. row * 



To A/D 

converter 
and output 
processing 


sitize it to one of the three colors 
needed. After early missteps 
(striped arrays that reduced resolu¬ 
tion by two-thirds), Kodak devel¬ 
oped a checkerboard mosaic of col¬ 
ored pixels based on experience 
gained with film chemistry. 
The resulting Bayer Pattern CFA 
(color filter array] has more greens 
than reds and blues (see figure], 
since human visual systems per¬ 
ceive that ratio as “sharper.” 


resolution (768 by 512 pixels versus 640 
by 480). After analyzing captured data 
with a “nearest neighbor" algorithm, all 
three cameras compress it with Kodak's 
proprietary RADC algorithm. RADC cre¬ 
ates some edge artifacts but otherwise 
packs information into less memory with 
less quality loss lb an Kodak's older 
80PCM algorithm (used in Apple's 
QuiekTake 100). 

Easy to set up, the DC40 combines plug 


and play with point and shoot. The con¬ 
trols are easy to use. The camera's four 
A A lithium batteries are good for about 
500 pictures (depending on flash use and 
how many images you download to a PC) 
and support a 5-second cycle time between 
shots when fresh. 

Storage capacity and resolution options 
are the primary differences between the 
three cameras. The Kodak camera takes 
48 or 99 pictures, depending on compres¬ 


sion. but you must make the choice from 
your PC when the camera is empty. 
Choose the higher compression 
rate only when you'll display the 
pictures very small or in gray 
scale. 

The PC connection is quick—- 
simply run the cable from your 
serial port to the camera. With the 
bundled PhotoEnhancer software, 
you can view stored images as 
slides and download them to your com¬ 
puter. The software lets you perform any of 
a simple menu of image manipulations 
with ease, A helpful preview feature dis¬ 
plays nine variations of the image at once. 
Kodak released Mac software in July. 

The Kodak and Logitech cameras offer 
you more control than the Apple, as you 
can alter exposure ±2EV on the fly. Tele¬ 
photo and wide-angle lenses are available 
from such manufacturers as Tiffen to aug¬ 
ment the built-in 42min-equivalent lens. 

Apple’s QuiekTake 150 

Not surprising, Apple's QuiekTake 150 
works with both Windows-based PCs and 
Apple Macintosh computers. Both ver¬ 
sions ($739) come with appropriate cables 
and bundled software; the Macintosh soft¬ 
ware provides more features. 

Although ihe Kodak-manufactured 
QuiekTake 150 looks similar to the DC40, 
Apple cut the price 25 percent partly by 
not using unnecessary CCD (charge-cou¬ 
pled device) pixels. Using only a 640- by 
480-pixel matrix, the QuiekTake matches 
the most common monitor resolution. Hav¬ 
ing 86,016 fewer pixels to process speeds 
up operations from capture through trans¬ 
fer to display, and saves disk space, too. 
Additional cost savings come from re¬ 
duced storage memory, simpler controls, 
fewer batteries, and elimination of the lens 
mount. The resulting lighter camera feels 
less substantial than the DC40 or the Pix- 
tura. but delivers comparable images. 

The QuickTake's 1 MB of memory 
holds only 16 to 32 images, but you can 
mix different quality shots in the same ses¬ 
sion. For lower-quality shots, both Apple 
and Kodak decided that compressing pixel 
data causes Jess “quality loss" than 


g 

Digital Camera 40 . . . $995 

FotofVtan Fixture ........ $995 

QuiekTake 150.$739 

QW10. 

o 

Eastman Kodak Co. 

Logitech, tnc. 

Apple Computer, Inc. 

Casio, Inc, 

tJ s 

Rochester, [Siy 14650 

Fremont, CA 

Cupertino, CA 95014 

Dover, NJ 

□ m 

£800) 235-8325 

(800) 231-7717 

(800) 538-9698 

(800) 962-2746 
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£716) 724 4000 

(510) 795-8500 

(408) 9961010 

(201) 3615400 

http: //www, koda k. com 

fax: (510) 792.8901 

fax: (800) 462-4396 

fax: (201) 361-3819 
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The Art of Smart 



SmarTerm for Windows 
offers a true MDI interface 
and automation tools to 
reduce support costs. 


SmarTerm® is a fine art form* High-end host 
connectivity and TCP/IP make SmarTerm the corporate 
standard of choice for DOS, Windows, Windows NT, 
and Windows 95* Whether you need VT, TN3270, Data 
General, SCO Console, ANSI BBS, TCP/IP, LAT, PPP, or SLIP-SmarTerm is your very own masterpiece* 


SmarTerm's TCP/IP stack 
offers drag-and-drop FTP 
and an FTP file viewer for 
easy file transfers. 


TCP Addition™ for SmarTerm 
provides a sophisticated 
RPP/SLIP dialer for efficient 
remote access. 


Persoft has painted an entire series of SmarTerm emulations, added a completely Windows-based TCP/IP 
stack (a Windows Sockets DLL), and given you the power to create your own work of art with its automation 
tools. If you want the Art of Smart, then you want the Art of SmarTerm. 


Call us today at 1-800-TCP-3130 
to qualify for a 90-day evaluation. 

Persoft, Inc., 465 Science 0r. r P.O. Box 44953 r Madison, Wisconsin 53744-4953 U.SA. 

Phone [608)273-6000, Fax (608|273 8227, Sales; 1-800 EMULATE or sales@persott.com, 

VSforld Wide Web; www.persdtcom 

PerseFt Inc, European Headquarters, lower Woodend Bams, Fawfoy, Henleyorv-Thanies, Oxfordshire, RG9 &JF, United Kingdom 
Phone +44 (0)1491 638090, Fox +44 fG}]491 638010 


persafr 

CONNECTIVITY SOLUTIONS 

DOS ■ Windows * Ethernet * Token Ring 


Copyright 1995 Persoft, Inc. All Rights Reserved. SmarTerm and Persoft are registered trademarks and TCP Addition is a trademark of Persoft, Inc. All other trademarks are property of their respective owners. 
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Save Disk Space 


PKZIP version 2.0 


PC WORLD 



WORLD CLASS 
AWARD 


* 

PKWARE introduces the next generation of its award 
winning compression utility. PKZIP 2.0 yields greater 
performance levels than achieved with previous releases 
of the software. PKZIP compresses and archives, files. 
This saves disk space and reduces file transfer time. 

Software developers! You can significantly reduce 
product duplication costs by decreasing the number of 
disks required to distribute your applications. Call for 
Distribution License information. 


Put Your Executables on a Diet 


Software developers! Save disk space and 
media costs with smaller executables. You can 
distribute your software In a compressed form 
with PKUTE Professional/ PKLITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by PKLITE This 
discourages reverse engineering of your 
programs. 



FKLITE increases your valuable disk space by compressing DOS 
executable (.EXE and .COM) files by an average of 45%. The operation of 
FKLITE is transparent all you will notice is more available disk space! 



Compression for YOUR Application 


The PKWARE Data Compression Library" 
allows you to incorporate data 
compression technology into your 
software applications. The application 
program controls all the input and 
output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 


All Purpose Data Compression Algorithm compresses ASCII or binary data 
quickly. The routines can be used with many popular DOS languages. A 
Windows DLL and an OS/2 32-bit version Is also available! 



9025 M, Deerwood Drive Brown Deer, Wl 53223-2437 
(414) 354-8699 Fax (414) 354-3559 
PKWARE. INC WEB SITE hup://www.pk ware, com 

PKVUARfc Uata Compression Library for DOS $275 nwi/ARC DaUl Compression Library for OS/2 $350 
PKWARE, Data Compression Library DLL for Windows $550 
PKZIP 547.UU nu.nx S46.GU PKLITE f’l'ofesslonal S 146,06 

Please □rid $ 5-00 5ftfU per package 3ri Hie US .'a: Canada, $ t 1,25 overseas, 

Wisconsin residents add appmpriaie state sales & ccnmtj sales kiv 
Visa and Mastercard accepted, no COP orders. 
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sampling fewer pixels—die approach taken 
by most cameras, including the Pixtura. 

Of the diree, the QuickTake is the sim¬ 
plest to operate, with fewer display-panel 
options and controls that arc easier to fig¬ 
ure out. The cycle time of 4 seconds be¬ 
tween shots is faster than that of the DC4Q. 
Three A A batteries support only 200 pic¬ 
tures, hut an optional external battery pack 
with eight AA cells can take thousands. 

Hie fixed 50mm-equivalent lens focuses 
from four feet to infinity, and a snap-on 
close-up adapter with flash diffuser allows 
pictures in the 10- to 14-inch range. A par¬ 
allax-correction lens is included for the 
view Under, which, like die other cameras, 
is not WYSIWYG. 

Logitech's FotoMan Pixtura 

The FotoMan Pixtura and the DC40 cam¬ 
eras are identical in appearance and nearly 
identical in features. At its default resolu¬ 
tion. however, the Pixtura holds 144 pic¬ 
tures in its 4-MB memory, more images 
than any of the tested cameras. Logitech 
achieves this by making “standard" reso¬ 
lution 3B4 by 256 pixels and “high" reso¬ 
lution 768 by 512 pixels, rather than using 
increased compression as Kodak and 
Apple do. A memory management quirk 
shared by the Pixtura and the DC40 is that 
if you enable the “delete last picture" 
option, it reduces the capacity for high- 
resolution images from 48 to 31. 

The Pixtura's Digital Eyes software 
(from Day One) supports a function not 
included with the others. You can adjust 
the compression rate for exported JPEG 
formal files on a continuous scale from 
minimum lo maximum, which lets you re¬ 
duce file size greatly if your application 
can stand the data loss. 

Parting Shot 

With improved resolution and image pro¬ 
cessing, these midrange digital cameras 
will increase use of digital photography in 
business and professional applications. We 
preferred the QuickTake \s controls and 
price; at $739, if s $250 under the others. 
However, the DC40 and Pixtura have a 
hand strap, higher capacity, and the ability 
to take additional lenses. Overall, Apple's 
QuickTake 150 is still the best buy. ■ 


Alan Morgan , a programmer for 15 years, is 
a freelance writer and photographer who no 
longer looks down his nose at digital cam¬ 
eras . You can reach him at amorgan 
@ equinox. ShaysNeL com, Scott Wallace is a 
former BYTE technical editor who can he 
reached at editors (4 hix.com. 
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Let’s Get Small 


Super-small and super-smart, new microcontroller development 
systems are changing the shape of embedded design 





packet to the EEPROM. 
consists of a read 
the address bits. >■» ur- 
tOM decodes the command amt re¬ 
ponds with the 8-bit contents of the 
requested address. A similar protocol 
—trots write operations. Bits hewing 
along the data line are synchronized 
clock signal. 

ransfers between the CPU and 
EEPROM can be as fast as 2 Mbps, 
is is a lot slower than a convention- 
bus, but plenty fast considering the 
board-space savings. 


Domino-52 by plugging il into a carrier 
board that provides power regulation and 
communications hardware. Micromint also 
offers an optional multi windowed host- 
based integrated development environ¬ 
ment (IDE), called Host52, that serves as 
an editor/terminal program. 

The BASIC dialect understood by the 
Domino is B ASIC52, a reasonably order¬ 
ly version that's far more robust than the 
Stamp's BASIC. It supports floating-point, 
onc-dimensional arrays and a kind of rudi¬ 
mentary string handling. 


Micro Genius 

Compared io ihe other devices in this 
review, Z-World\s Micro Genius is a 
Hulk Hogan of capabilities. It uses a 
Zilog 2180 that runs at 6.144 MHz. 
The Z180 is a descendant of the ven¬ 
erable Z80 processor with mutated 
abilities that include, among other things, 
addressing for up to 1 MB of memory. 
The Micro Genius can support a variety 
of memory configurations. Its base version 
comes with 32 KB of SRAM and 32 KB of 
EPROM. The EPROM is socketed, allow¬ 
ing the system to support up to 512 KB of 
EPROM or 256 KB of EEPROM. 

The base-model Micro Genius also in¬ 
cludes an RS-232 port (used for commu¬ 
nications with the host) and a 555 timer 
EC configured as an analog input channel 
for measuring external resistance. With¬ 
out consuming any additional board space, 
an upgraded version also has a real-time 


Bit Flow 


Serial Chips 

Two things consume board space: 
parts and traces. The two-chip 

Stamp reduces the parts count 


RICK GREHAN 

■K iniaturization has created a new 
B wH tw ^ st * n l ^ e wor ^ of embedded 
I W H design: The development sys¬ 
tem is also the target system—you design 
on the system that you deploy. Your PC 
becomes the development host and is teth¬ 
ered to the target via a serial cable or a spe¬ 
cialized parallel cable. 

Four development boards from Blue 
Earth Research, Micromint, Parallax, and 
Z-World are indicative of this trend. Such 
systems can include as few as two chips 
plus a few glue components for power- 
supply regulation and communications. 

The Stamp 

Parallax’s Basic Stamp is currently king 
of the miniature hill. Two chips—one 
serving as the processor, the other acting as 
the serial EEPROM—do it all (not count¬ 
ing the support circuitry). It all fits on a 
16-pin single in-line package (SIP), which 
you plug into a carrier board during de¬ 
velopment. The board is not much bigger 
than the 9-V transistor battery that powers 
the whole thing. A special cable connects 
the Stamp to your computer’s printer port. 


You program the Stamp in 
an admittedly anemic dialect of 
BASIC. But this becomes un¬ 
derstandable when you recog¬ 
nize that you’re working with 
just 256 bytes of program space 
and 14 bytes of variable space. 
Parallax has offset the lan¬ 
guage’s limitations, however, 
with specialized commands. For 
example, a single Stamp BASIC 
command can emit a pulse train 
out of an I/O-port pin (the Stamp 
has eight of them) with a speci¬ 
fied duty cycle. 


The Domino Effect 

Micromint’s Domino-52 comes 
in a solid epoxy package that looks like 
an oversize IC (it measures 1.1 by 1.75 
inches). Inside is an 80C52 processor with 
ROM BASIC as well as 32 KB of sialic 
RAM (SRAM) and 32 KB of EEPROM 
(for program storage), A row of 20 pins 
along the underside provides an 8-bit bidi¬ 
rectional I/O port, a pair of interrupt lines, 
a serial port, and access to an optional 12- 
hit, two-channel A/D converter. 

As with the Stamp, you program the 
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Let’s Get Small 


: 

0 

Sasic Stamp 

With carrier board...$54 

Parallax, Inc. 

Rocklin, CA 

{916) 624-8333; fax (916) 624-S003 
info@pairallaiXinc.com 

Circle 1026 on Inquiry Card. 

OominD-52 

Without A/D converter...$79 

With A/D converter, development 

5 

hoard, and software...$198 

8 

Mlcrominl 

E 

L 

o 

Vernon, CT 

(203) 8716170; fax (203) 872-2204 

Circle 1027 on Inquiry Card. 


Micro Genius. .$79 

c 

Standard version for DOS or 

m 

Windows... $195 

* 

Deluxe version.,.$395 

u 

Z-Wodd 

3 

Davis, CA 


(916) 757-3737; fax (916) 753-5141 

2 

Circle 1028 on Inquiry Card. 

L 

CL 

Xplor-12 

Board only...$59.95 

Board with cables, power supply, 
manual, and disk..,$99,95 

Blue Earth Research 

Mankato, MN 

(507) 387-4001; fax (507) 387 4008 
739-0298@ > mcimai 1. com 

Circle 1029 on Inquiry Card. 


clock and an RS-485 circuit (for building 
networks” of Micro Geniuses). 

You program the Micro Genius with 
Z-World’s Dynamic C T which includes a 
full-blown IDE that includes an editor, a 
C compiler, and a debugger. The IDE lets 
you open watch windows, evaluate expres¬ 
sions, single-step through the executing pro¬ 
gram, and even examine CPU registers. 

Dynamic C is an extended version of C. 
For example, it supports costatements, ty pes 
of constructs that allow cooperative multi¬ 
threading. The number of routines and li¬ 
braries provided is stunning; the package 
even includes two real-time kernels. 

Exploration 

Bine Earth Research’s Xplor connects to 
your PC via the serial port. Programming 
the Xplor is simply a matter of firing up 
a communications program and entering 
BASIC code. Once you’ve entered and de¬ 
bugged your program, that’s all there is to 
it: the code is automatically saved in the 
Xplor’s on-board 4-KB EEPRQM Turn 
off the Xplor, install it wherever it needs 
to be, and the next time power is applied, 


the Xplor executes your program. 

I tested the lowest member of the Xplor 
family tree: the Xplor-32. Its rudimentary 
I/O hardware consists of 12 digital I/O lines. 

The capabilities of the Xplor’s version 
of BASIC fall somewhere between the 
Stamp’s and the Domino-5 2’s, The Xplor’s 
BASIC understands integers only and has 
no concept of strings or arrays. It provides 
a set of commands for controlling program 
flow, as well as special functions for read¬ 
ing the system’s built-in A/D converter 
(functions that are not available on the 
XpIor-32) and returning the frequency of a 
wave form at one of the input pins. 

Little Is Big 

If you do embedded design, these little 
systems mean big savings. You don’t have 
to spend money on in-circuit emulators, 
ROM emulators, EPROM burners, and so 
forth. All you need is a relatively modest 
PC and some extra space on your desk, ■ 


Rick G velum is a senior technical editor far 
BYTE reviews. He van he contacted on the 
Internet or BIX at rick_g @ bix, com. 


URGENT-YOUR INPUT NEEDED 


On: Data Communications and Voice Networking 


Dear Reader: 

To improve BYTE’s coverage of technology in the State of 
the Art section, we'd like your feedback about what topics, ar¬ 
eas, and products we should be considering. Early next year, 
we plan to take a look at where data and voice communications 
are heading. How much further can we go with analog phone 
lines and modems before we switch to digital? How about 
wireless and cellular modems, cable modems, and set-top 
boxes? What’s happening with simultaneous/alternating voice 
and data. ISDN is starting to arrive, but getting and using it 
isn’t easy, and we're still waiting for asynchronous transfer 
mode (ATM). What are the real costs of all these new ser¬ 
vices? These are complex questions. To do them justice, we’d 
like to know what you're interested in. We want to hear your 
ideas and find out about concerns that we may not fully ap¬ 
preciate or be aware of. Also, we’d like your help in knowing 
who are the people we should be talking to. 

To let us know what you think, please use the following as 
a template to send us, via E-mail, an ASCII text file with your 
comments. Please be sure to include the <FIELDMAMES> with 
their angle brackets, followed by your information and com¬ 
ments. And thanks very much for your help. 


Please E-mail the completed form to: surveys®bix,com 

CTOPIO 

Whither Data Communications? 

<LASTNAME> 

Yimmerman 

<FIRSTNAME> 

Sosatu 

<TITLE> 

Communications Analyst 

<C0MPANY> 

Data'$ All, Pol ks 

< PHON E> 

800 - 555-9801 

<EMAIL> 

sy@host.domainsy@host.domain 
<C0MMENTS> 

This is where your comments go. Be as brief or as long as you want. 
Tell us what you think, what you need, what you want to know more 
about. Tell us what you 7 re doing. Tell us who we should be talking to. 
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Rack 'em. Stack 'em. 
Manage 'em. 



Six and 12-port Pubs combine 
with 4-port repeater and 
IN3QQQ/E intelligent module 
for up to 52 managed ports. 



M anaging network growth 
just got easier. Because 
with the Compex modu¬ 
lar, manageable hub system you 
can add ports quickly at a sur¬ 
prisingly low cost per port. 

Installation is easy, too, 
because you can stack or rack- 
mount Compex hubs in a wide 
variety of configurations up to 
52 ports per group. 

Combine 6-port Compex 
TP3000/Eand 12-port 
TP3012/E hubs with the 


IN3000/E intelligent module 
and new Compex Freedom View tH 
network management software 
that runs on Windows for a 


powerful, low cost managed 
SNMP network. 

With the Compex hub sys¬ 
tem, a network can start small, 
then grow indefinitely. Unlike 

ftimwii ; 3'£e bSyS * 

jlfEW.ll TP3000/E and 

~-- 3012/E don't use 

data ports for expansion, so all 
ports are available for node con¬ 
nection* Hubs can be cascaded 
together to form hub groups. 



TP3G12/E 12-port hub. 


which can then be con¬ 
nected with other hub 
groups via the BNC 
connector without per¬ 
formance degradation. 

Of course, all this perfor¬ 
mance and versatility has a cost. 
An amazingly low cost per port! 

If you're looking for network 
growth that's easy and cost- 
effective, call Compex. 


^4 

COMPEX 




U.SA 


GERMANY 


SINGAPORE 


COMPEX, Inc, 

4051 E La Palma 
Anaheim, CA 92607 USA 
(714)650 7302 
Fax (714) 630 6521 


ReadyUNK Networkfechnology GmbH 

Albert Einstein Strasse 42 
65322 ROdermark, Germany 
(49) 6074 98017 
Fax: (49) 6074 90668 


COMPEX Systems Pie Ltd 

4 Kim Chuan Terrace. 
Singapore 1953 
(65) 280 8220 
Fax (65) 280 9947 


© 1995 Ctimpcn, Inc. Compex is a registered trademark of Cc*mp«. Ir>e. Freedom View is * iTBdemitrfc of Compes, Inc- A El other trademarks and copyrights are the property of their respective holders. 

Circle SOI on Inquiry Card (RESELLERS: 502). 












































MAXIMIZE YOUR MARKETING DOLLARS 
WITH BYTE REPRINTS! 



BYTE Reprints serve as high-quality, 
inexpensive promotional 
tools for: 


• Trade show handouts 

• Direct mail campaigns 

• Dealer/distributor promotions 

• Training and educating key 
personnel 

• Presentations at conferences/ 
seminars 


And there's more! 


• BYTE reprints can be customized 
with your company name, logo, 
product picture, etc. 


Call today for information 
and quantity prices. 

Susan Monkton 
BYTE Reprint Department 
One Phoenix Mill Lane 
Peterborough, NH 03458 
Phone: 603-924-2618 
Fax: 603-924-2683 
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Software Roundup 


REVIEWS 


Industrial-Strength Fax Servers 

Six high-end network programs offer company-wide faxing and enough 
throughput -for an entire fax-based business 



REX BALDAZO, DAVID ESSEX, 

AND STAN MIASTKOWSKt 

H igh-powered, server-based fax 
software can bring faxing to every 
network user. By placing the fax 
boards and telecommunications software in 
a central location, companies can provide 
the same functions that would otherwise 
require more costly individual setups. 
Networked DOS/Windows fax pro¬ 
grams divide broadly into two categories: 
low-end/client-based and high-end/serv- 
er-based applications. In this review we 
evaluate solutions based on dedicated 
servers that can use several multiline fax 
boards to handle hundreds of faxes per 
hour We’re talking about units that can 
serve, say, 1000 employees during busi¬ 
ness hours, then broadcast 2000 revised 
price lists to customers overnight. 

To judge overall quality, we consid¬ 
ered ease of installation, ease of use, up¬ 
ward scalability, robustness of adminis¬ 
trative features, and compatibility with the 
widest possible range of fax boards and 
network OSes. Ignoring reports about the 
difficulty of installing these complex pro¬ 
grams, we set out to do six in one month, 
learning our lessons the hard way. War 
stories follow,,, 

FACSys 

Optus Software’s FACSys 3,40a, a DOS- 
based fax server for NetWare, packs a sur¬ 
prising number of features and excellent 


performance into a $995 package. 

Installation was remarkably easy. In less 
than 20 minutes {not including the time it 
took to set up the fax board), we had FAC¬ 
Sys performing its basic functions. After 
you’ve logged in to NetWare as a super¬ 
visor, FACSys’ installation takes care of 
pesky chores. There's no need to fuss with 
NetWare’s SYSCON or PCONSOLE be¬ 
cause FACSys creates its own print queue 
and grants rights to the group EVERY¬ 


ONE for basic FACSys operation. 

One of the most impressive and unique 
things about FACSys is its wide support of 
fax devices. Besides the high-performance 
Brooktrout and GammaLink boards, FAC¬ 
Sys supports Intel and PureData units, and 
ail Class 1 and Class 2 fax/modems. Out of 
the box, it supports up to eight telephone 
lines and an unlimited number of clients. 
FACSys also has huiit-in OCR and built- 
in E-mail support including cc:Mail, Nov¬ 
ell Groupwise and MHS, and MS-Mail 
(via MHS only). 

Both the DOS and Windows clients in¬ 
clude personal and shared phone books 
and detailed in and out logs (the other five 
programs offer similar client setups). 
There’s a utility for sending a quick fax, or 
you can choose the FACSys print queue in 
Windows Print Manager from your appli¬ 
cation’s print-setup menu. 

For its power, FACSys is an excellent 
value for a small- to medium-size busi¬ 
ness, especially in view of its wide hard¬ 
ware support and standard features. And 
it’s scalable to larger installations—$2995 
buys a multiple-server version that offers 
fault tolerance and load balancing to han¬ 
dle huge amounts of fax traffic. 

continued 


The Many Ways to Send a Fax 


Network faxing comes in four different flavors: 

Low-end to mid-range software. Adds fax functions to existing networks. Some are little more 
than fax modem's haring utilities. Includes NetWare NLMs that are somewhat scalable for 
high-end use. Major players: Delrina's WinFax Pro for Networks and Cheyenne's FaxServe. 

Mid-range to high-end software. The focus of this review. Often 
used for mission-critical applications such as broadcasted price 
updates. Major players: FACSys, LanFax, RightFax. 

Hardware/software bundles, Nice for avoiding the pain of soft¬ 
ware configuration, turnkey systems are available in ail the ma¬ 
jor capacity ranges. Major player: OAZ Communications 1 Netfax. 

Black box solutions. No monitor, hardly any software installation 
issues. A neat little box is the server. Major players: Castelle's 
FaxPress (pictured), U.S. Robotics' Shared Access. 
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Software Roundup 


Only Power Servers Need Apply 


W e tested the six fax server pro¬ 
grams that are best able to grow 
into high-volume, mission-critical appli¬ 
cations. Thus, we didn't test some well- 
known products, such as Delrma’s Win¬ 
Fax Pro for Networks and LAN Source’s 
Faxport, that are designed more to add 
client-level fax features than to under¬ 
gird a high-volume, fax-based business. 

To narrow the field further, we looked 
for software that runs on NetWare net¬ 
works (though most also work with Mi¬ 
crosoft LAN Manager. IBM LAN Server, 
and others). Our criteria also specified 
that all of the programs must run on 
GammaLink's GammaFax boards, the 
de facto standard for high-end fax sys¬ 
tems, though many also support co- 
processor-equipped boards from Brook- 
trout and PureData. 

We didn't test an important subcate¬ 
gory of fax server software, NetWare 


NLMs, such as Cheyenne 1 s FaxServe. 
Detractors say some network adminis¬ 
trators are leery of hanging extra hard¬ 
ware onto their main servers. Both 
Cheyenne and competitor Tobit Software 
have taken steps to address these con¬ 
cerns. Supporters say NLMs are cheap¬ 
er and more NetWare-saavy. 

We installed the programs on a pre¬ 
release AT&T Globalyst, a 133-MHz Pen¬ 
tium tower with 16 MB of RAM and an 
853-MB hard drive. The server machine 
was connected to our corporate Novell 
network via thin Ethernet, We used V 
Communications' System Commander 
to choose MS-DOS 6,22, PC-DOS 7, or 
OS/2 Warp at bootup. 

The fax board we used for our testing 
was a high-end GammaLtnk GammaFax 
CP4/LSI, stocked with four analog ports, 
each configurable for either inbound or 
outbound traffic. 


Fax Resource 

Resource Partners' Fax Resource runs its 
server software on Windows instead of in 
DOS. The server machine can then launch 
other applications, even faxing from an 
application running on the same machine 
as the fax server. Unfortunately, the real¬ 
ity falls short of the potential. 

The main hurdle is DOS's 640-KB 
memory barrier. Naturally, we had to load 
the various NetWare drivers to put the 
server on the network. Then we wanted to 
load the CD-ROM device driver, as well as 
MSCDEX. The fax server itself requires a 
large number of file handles. It all added up 
to insufficient conventional memory to 
run Windows, 

Eventually, by putting DOS’s MEM- 
MAKER utility into aggressive mode, 
foregoing the CD-ROM driver, and tweak¬ 
ing the Fax Resource INI file manually to 
disable EMS, we were able lo get Win¬ 
dows running. But all that did was push 
our memory problem into Windows, which 
now had insufficient resources to run the 
Fax Resource server. Getting desperate 
(and mad), we installed PC-DOS 7 and 
ran RAMBOOST, which finally freed 
enough memory. 

The Fax Resource client software lets 
you print from any Windows program. 
Address books are in Microsoft Access 
MDB format, and you are free to create 
as many as you want. Installing the client 


software was easier than installing the serv¬ 
er package, but the software would not run 
until we figured out how to authorize user 
access. (Similar hurdles cropped up when 
we installed LanFax and Net Satisfaxtion.) 


Fax Resource needs some work. We 
like the Windows server idea, but the dri¬ 
vers need to be smarter about memory. 
Given time and revision, this could be a 
good product. continued 



Inside CSID 

Most fax machines transmit a Call 
Subscriber ID (CSID) calling string 
with the faxes they send. The CSID 
value can be programmed Into the 
fax machine or entered into a field 
from the fax software. This sub¬ 
scriber ID Is intended to label the 
specific fax machine, but you can 
use the string to support different 
methods of automatic routing. 

For CSID routing, the fax soft¬ 
ware builds a table that associates 
CSID strings to network nodes or E- 
mail addresses. The software cap¬ 
tures the string, then routes the fax 
to the associated network station 
or sends the fax via E-mail. The 
table can aiso associate a group of 
recipients to a single CSID. 

With CSID, you can set up two 
basic types of automatic routing: 
m If you are the only one in your orga¬ 
nization who receives faxes from a 
specific fax machine (perhaps a sup¬ 


plier or a client who works only with 
you), your administrator could asso¬ 
ciate the client's CSID to your net¬ 
work or E-mail address. The fax soft¬ 
ware would then automatically route 
any faxes from this machine to you. 
• You could also employ a more cre¬ 
ative CSID routing method. The ad¬ 
ministrator could assign CSID 
strings to specific network ad¬ 
dresses or to a group of addresses. 
When someone wants to send you a 
fax, you would teil them the CSID 
code to input. The sender then 


would change the CSID field (If send¬ 
ing via software) or reconfigure the 
hardware to transmit the proper 
CSID. The routing table would cap¬ 
ture the designated string and send 
the fax directly to you or your work¬ 
group. In effect, you would have your 
own routing code. 

This will work well as | 
long as the sender 
knows how to 
change the CSID at 
his or her end. 


Call Subscriber ID 
(CSID) routing 
associates tfc 
semJerwitft a fixed 
E-mail address. 
Most fax machines 
transmit a CSID 
calling string. 


The CSID Route 
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CLEAN SWEEP 95 FOR WINDOWS 95 

WILL UNINSTALL ALL YOUR 

OBSOLETE PROG RAMS. 

(LIKE, OH FOR INSTANCE, UNINSTALLER:) 


Sorry Uninstaller, but the new Quarterdeck* 
CleanSweep 95 just swept you under the carpet. 
While you may be excellent at uninstalling those 
bitty 16-bit programs, that skill won’t get you 
very far in Windows 95. 

Windows 95 is big, with big 32-bit programs. 
CleanSweep 95 is smart and powerful, with native 
32-bit power to remove any program in the 
Windows 95 world - both 16- and 32-bit. 

And it does it much faster than other 
(uh-hmmm) uninstallers, so you don’t have 
to twiddle your thumbs for hours every 
time you uninstall something, archive it or 


go searching for leftover bits of unwanted files. 

Quarterdeck CleanSweep 95 is also much safer 
to use than other uninstallers. Much easier, too. 
Wizards do most of the work for you - all that’s 
left to do is simply click. 

To see for yourself everything CleanSweep 95 
can do, call 1-8G0-683-6696 for your free trial 
edition. Or you can download a copy from our 
website at www.qdeck.com. 

Even better, pick up the real thing at your 
computer store. You’ll get ten dollars off 
just for bringing in any old uninstaller.’ 1 Don’t 
worry, we’ll find a good home for it. 



Circle 92 ort inquiry Card (RESELLERS: 93). 
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REVIEWS 


Software Roundup 



RightFax is the only product we 
tested that runs OS/2 on the 
server. The operating system's 
preemptive multitasking allows 
more flexibility in placing file 
and fax server components on 
different servers. 


LanFax 

In a roundup plagued by installation prob¬ 
lems, Alcorn’s LanFax was the worst of¬ 
fender. Once you get past its sore spot, 
though, LanFax reveals a power and ver¬ 
satility that show why it remains a popular 
choice for industrial-strength applications. 

LanFax requires 550K of conventional 
RAM, an unrealistic requirement in an en¬ 
vironment where loading network drivers 
high can create other problems. We mod¬ 
ified EMM386 parameters to include some 
memory areas recommended by the man¬ 
ual and ended up with 520K. We were 
then able to run the LanFax server pro¬ 
gram—that is, after hours of flipping 
through manuals; editing DOS configura¬ 
tion files; searching for, modifying, and 
creating special configuration files; sec¬ 


ond-guessing instructions; 
and so on. 

To set up the client soft¬ 
ware, we had to load a run¬ 
time version of Borland’s 
Paradox and use it to call 
.DB files that the installation 
program had not placed 
where the manual said they 
would be. We then were told 
to run a network 
communication 
TSR. Ultimately, 
we brought up 
LanFax’s Win¬ 
dows client and 
were now quickly 
sending and re¬ 
ceiving faxes. Notification of incoming 
faxes is clear and intuitive, with point-and- 
click access to a fax viewer. 

LanFax comes with an array 
of traffic-management, fax, and 
other communication features. It 
can work alongside other pack¬ 
ages, such as Dclrina’s WinFax 
Pro and Cardiff s Tcleform. Pro¬ 
grammers will appreciate the API 
access to DOS/Windows libraries 
and Windows DLLs. 

With a capacity of 8000 users 
and 32 lines per server, LanFax 
is built for large installations. It’s 
a technically impressive product 
with a multitasking design that 
allows parallel task processing. 


'Entiy tnloimation 
Fr offl: 


and it has transport-layer support for net¬ 
work operating systems. But its size and 
complexity could scare off customers with 
somewhat less ambitious plans. 

Net Satisfaxtion 

Version 3.0 of Delrina’s Net Satisfaxtion 
adds support for GammaLink GammaFax 
boards, though the program’s 1000-user, 
eight-line capacity exposes its background 
as a midrange product. Delrina, which ac¬ 
quired the software from Intel after our 
testing was completed, plans to add its 
WinFax front end to the next major up¬ 
grade of Net Satisfaxtion. 

Delrina’s installation software and sup¬ 
porting documentation 
are the best of this 
group. The program 
guides you in the prop- 


Optus’s FACSys 
Redirector dialog box 
pops up over third- 
party applications. 
The program 

_ redirects faxes to 

FACSys Redirector the NetWare print 

queue using specially 
modified Windows 
print drivers. 


8y*e Lab 


L«*t Name 
Fftit Name 
Company 
BiHtQg 

Country Area: £aa Number. 
| M 1 [9.9243633 




Current Phonejioofc 


[default pM 


“ Covet Page “ 
0 include | 


Edit Coveipoge Text 


/T\ 

FACSys 


Schedule Fax 


Fax Document 


I punt Document I Cancel 


Fax Routing: You Can’t Get There from Here 


F ax routing is a huge problem for fax ven¬ 
dors and for enterprises implementing 
network-based faxing. All fax server soft¬ 
ware offers at least the first three options 
listed below. 

Manual in-bound routing is reliable but in¬ 
convenient. A person views incoming cover 
sheets and redirects the fax files using 



Server 


DID 


555-1234 



Special one-way DID lineL 


DTMF 


Standard phone line 

555-1234 

Pick up handset; dial four-digit number of recipient 

DID lines are inbound-only and require special hardware and installation, while DTMF 
uses standard analog lines. Both produce the same type of DTMF tones that are 
interpreted by the fax software. 


software. The drawback: labor intensive. 
DTMF-based routing employs the beeps of 
Touch-Tone phones to transmit numbers 
that identify recipients. The software sets 
up dual-tone multifrequency (DTMF) aliases 
for client workstations. DTMF requires that 
senders know the recipient’s code and can 
enter it from the fax machine touchpad. 

Direct inward dialing 
(DID) requires a special 
trunk line that sends 
faxes directly to the cor¬ 
rect recipient using the 
final four digits of a 
unique fax number. It is 
one of the most reliable 
methods but is expen¬ 
sive because of the ex¬ 
tra lines and equipment. 
Call Subscriber ID (CSID) 
uses a string transmit¬ 


Unique four-digit 
DTMF code 



ted to the receiving station. A routing table 
associates the CSID with the proper net¬ 
work or E-mail address. 

Line routing (or channel routing) is the sim¬ 
plest, most reliable, and usually most ex¬ 
pensive approach. Requires a separate 
phone line for each recipient or workgroup. 
OCR reads the recipient’s name from the 
cover sheet and exports it to the server's 
user database. Matching the OCR engine’s 
guesses against the database of network 
users can improve the odds. 

T.30 subaddressing uses coding contained 
in the T.30 protocol for fax transmission. 
Potentially the best combination of af¬ 
fordability and reliability, T.30 has not been 
adopted widely yet. 

These are the most popular routing meth¬ 
ods. Vendors add their own. Delrina’s Net 
Satisfaxtion. for example, lets you add the 
recipient’s network user name. 
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Network Faxing... 

The Next Generation 

Marc Bisnaire & Andrea Ouesnelle 

With the recent release of Wmdow&95 and 
of WindowsNT, network faxing is 
evolving, and with it emerges the next 
generation. So how to define the “next 
generation” of network fax products? Two 
main factors emerge: usability (including 
re-usability) and tighter integration, with 
both the network and die desktop. 

User needs... user costs... 

Training costs and usability are major 
considerations when selecting a network 
fax solution. How much time will it take 
to bring users up to speed? Will they use 
all of the available features? Start by 
selecting the right user interface - one that 
is well laid out and simple to follow, such 
as FAXpon from LANSource 
Technologies. When seeing FAXport for 
the first time, most users are already 
“familiar” with how it works, as the user 
interface seems to neatly mesh the best of 
most every single-user fax software. 

One Button Faxing. Since many users 
often forget to change the printer driver or 
simply don't know how to, faxing should 
be as easy as pressing ONE button. 
FAXpon does this admirably, by 
including a FAX menu button on screen 
that automatically selects the fax-printer 
driver without changing the default. This 
saves time and frustration. 

Integration.., Integration... 

Next generation network faxing must be 
able to integrate and customize fax 
functionality into various desktop 
applications. Next generation network 
faxing products require OLE Automation, 
DDE, and a DLL API to provide all fax 
functions from send, to receive, to status 
updating. FAXpon provides all three 


ADVERTISEMENT 

APIs. With over 140 OLE Automation 
functions available and using, say. Visual 
Basic as your scripting language, you can 
tightly integrate network faxing into 
various applications, 

WInFaxoM) Compatibility. Like it or 
not, WinFax has a large market share, and 
many users have it installed on their PCs. 
Any network fax solution should also 
include the best features of this software, 
but more importantly, be able to read 
WinFax Phonebooks, view WinFax 
images and even use WinFax DDE links. 
FAXpon does exactly that only better; it's 
a true network FAX Server solution. With 
FAXport, a corporate solution has no 
holdouts, making it easier to administer. 

UNC Support. With WindowsNT and 
Windows95 comes the need to support 
UNC (Universal Naming Convention), 
i.e.: the means by which to replace drive 
mappings with the actual location of the 
files. Think “\\Server\vo1ume\filename” 
instead of “H:\Filename”. This becomes 
very useful when you know where a file is 
but not on what drive. 

ODBC Compliant Phonebooks. Next 
generation network faxing should allow 
use of almost any data source as a fax 
Phonebook. That means ODBC I 
FAXportis ODBC Mapping program, 
allows you to MAP any ODBC database 
(datatable to the purest) to a FAXpon 
Phonebook. The three table design 
displays the FAXpon phonebook format, a 
link column, and the ODBC table format. 
This ingenious design lets you drag & 
drop the data field into the link column to 
match the FAXpon phonebook format. 

More & more & more faxing 

Bulk faxing is an increasingly necessary, 
albeit painful, marketing tool in many 
companies. A next generation fax product 
has to make this task accessible to all as 
easily as sending a single fax. The fax 
server should do all the work - generating 


individual cover pages, adding network 
attachments, sending at the optimum 
time, all with meaningful reporting. In this 
way, it increases sales potential and 
customer satisfaction. FAXport does 
exactly that. Users can send bulk faxes 
the same way they'd send a single fax; the 
only difference is that you select one or 
many phonebooks, instead of a single 
address, as die destination. 

The next generation fax product must 
include an advanced Cover Page/Form 
Designer, diat is OLE 2.0 enabled and 
capable of customizing faxes by inserting 
fax phonebook fields that the fax server 
can then read and fill. It must also allow 
you to add custom entry fields, related to a 
database of your choosing, in order to 
create the right form for faxing. 
FAXport *s Cover/Form Page Designer 
provides all of these capabilities. 

The 32 bit world 

For the corporate network, reality has 
evolved into a 32 bit world, with 
WindowsNT and Windows95 at its centre. 
Ironically, not all fax softwares have a 32 
bit version, let alone a 32 bit fax server 
that runs as a service on NT. FAXport, 
however, provides these, as well as a 32 
bit client software for both Windows95 
and WindowsNT, and even a great 
Windows version for those who choose to 
live in a 16 bit world a little longer. 

Overall, next generation network fax 
software needs to integrate more with the 
changing reality both on the network and 
on the desktop. LANSource Technologies 
Inc.'s FAXport is an excellent example of 
a next generation product that addresses 
these factors effectively, at a very 
competitive price. A 5 user, 4 modem 
version starts at only U$399. ■ 

Andrea can be reached at andrea@lansource.com 


Win#wiiW mid WhiitoflMNT *re ErNfcmurti or Microsoft Corporalm. 
WinFax in a JTwfcmiffk of DeJrtan Cwputstiofl 
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Comjwiu: NslWbre 

Microsoft' 


BackOffice 



From anywhere 

on the network... 



.to anywhere 
in the 
world... 


Windows95? 

WindowsNT? 

Windows? 


Yes! 


a FAX server for the next generation ... 


1-800-677-2727,1-416-535-3555, Fax 1-416-535-6225, sales@lansource.com LANSOWCe " 

CopyrtjftK fe} 1V93-. LAHSwiHso T*tlltU*rJlm Irti-. All rijiilK reserved. FAXpncL WTtfjmrl. and LANSuurtt he trademarks of LA2fSource Technolopei Inc. Other pritiluct nonm ire trademark!! of their respective ctimrpanies. Developer rested nolv . Ho veil iraikes on ■a.-nmnee* with no pets to thij product. 
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REVIEWS 


Software Roundup 


FAX SERVER FEATURES COMPARED 



FACSYS 

LANFAX 

NET 

SATISFAXTION 

OBJECTFAX 

FAX RESOURCE 

RIGHTFAX 

ADMINISTRATION 







Event log is exportable 

• 

• 

• 

• 

• 

• 

Fax board is software configurable 

• 

• 

• 

• 

• 

• 

Supports passwords for inbound faxes 

• 

• 

• 

• 

• 

• 

Has integrated billing module 

• 

• 

• 

O 

o • 

FAX 







Major boards supported (B=Brooktrout, 

B, G. 1. P 

G, 1, P 

G, 1, P 

B.G 

G, 1, P 

B, G 

G=GammaFax, l=lntel, P=PureData) 







Maximum number of users/lines 

Unlimited/8 

8000/32 

1000/8 

4096/32 

Unlimited/160 

Unlimited/24 

Supports binary file transfer 

• 

• 

• 

O 

O 

• 

NETWORK 







Networks supported 

NetWare 

NetWare, 

NetWare 

NetWare, 

NetWare, 

NetWare, 



LAN Manager, 


LANtastic. 

LAN Manager, 

LAN Server 



LAN Server. 


Vines, 

LAN Server, 




LANtastic, 


Pathworks, 

LANtastic, NT, 




Vines, etc. 


etc. 

etc. 


Handles image conversion on server 

• 

• 

• 

O 

• 

• 

Allows remote installation of client software 

• 

• 

• 

J> 

• 

• 

Client OSes 

DOS. 

DOS. 

DOS. 

DOS. 

DOS. DOS. Windows. 


Windows 

Windows 

Windows 

Windows 

Windows 

OS/2 

ROUTING 







CSID 

• 

• 

• 

• 

• 

O 

DID 

• 

• 

• 

• 

• 

• 

DTMF 

• 

• 

• 

• 

• 

• 

Line (channel) 

• 

• 

O 

• 

• 

• 

OCR 

• 

) 

• 

• 

) 

• 

T.30 subaddressing 

• 

• 

) 

• 

) 

o 

SERVER 







Operating system 

DOS 

DOS 

DOS 

DOS 

DOS/Windows 

OS/2 

Minimum CPU 

286 

386 

386 

286 

20-MHz 486SX 

386 

Minimum RAM 

2 MB 

8 MB 

3 MB 

640 KB 

4 MB 

12 MB 

Minimum hard disk capacity 

— 1 

100 MB 

40 MB 

30 MB 

80 MB 

200MB 

WORKGROUP 







Builds phone book from NetWare Bindery 

• 

• 

O 

O 

O 

• 

Number of E-mail protocols supported 

2 

4 


3 

4 

4 

Supports MAPI 

O 

• 

O 

• 

• 

• 

Supports MHS 

• 

• 

O 


o 

o 

Supports VIM 

• 

• 

) 

• 

• 

• 


Yes = • No = O 

1 Faxes are stored on NetWare file server. 

2 Available via third-party CAS gateways. 


er order through all the required steps. The 
administrative module is straightforward 
and lets you establish user privileges by 
choosing names in a list imported from 
the NetWare Bindery. 

While far less feature-rich than LanFax 
or RightFax, Net Satisfaxtion nonetheless 
has numerous features that mark it as a 
contender for mission-critical operations. 
It supports direct inward dialing (DID) 
(see the text box “Fax Routing: You Can’t 
Get There from Here” on page 140), and it 
comes with billing options that are useful 
for setting up a fax-based line of business. 
Its unique drawback: minimal support for 
E-mail. 


ObjectFax 

ObjectFax, from Traffic Software, was 
one of the easiest programs to set up. The 
installation module for the server is a Win¬ 
dows program that copies all the Files to a 
NetWare file server. (The fax server itself 
is a DOS application and does not run on 
the file server.) The installation program 
also sets up a Windows administrator pro¬ 
gram to configure the fax board and lines. 

The client software includes an inbox 
toolbar; for administrators, the toolbar in¬ 
cludes configuration buttons. Once we in¬ 
stalled it on the client, we found that using 
ObjectFax is as simple as selecting the Ob¬ 
jectFax printer and printing. From a float¬ 


ing toolbar, you can call a simple text ed¬ 
itor to fax a short note. You can even cre¬ 
ate standard attachments that are then 
available from the program’s toolbar. 

While ObjectFax directly supports only 
DOS and Windows clients, an API option 
allows the enterprising programmer to ac¬ 
cess the fax server from any platform con¬ 
nected to the file server. 

RightFax 

A full-fledged multitasking, multithreading 
native OS/2 application, RightFax is de¬ 
signed for serious high-volume faxing in 
medium-to-large organizations. That target 
market is most evident from its pricing: 
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PROFESSIONAL MONITOR SERIES 



ALL OVER EUROPE 


DHHS 


November 13-17,1W5 
Las Vegas, Nevada USA 

Hall: Sanos Convention Center 
Booth: S 4056 




A 

Strahlungsarm 

MPR II 

TUV Wwrtona 
G.upp* 

kjwroaotior 

J 


1ft 144% 


1ft f 566 


1ft 1766 


GVC Display Business Unit achieved a significant growth in 1994. In 1995, we will not only devote ourselves to 
extending capacity but also to developing a new generation of monitors. This year we will introduce our 
economical but high quality Ml 566 (15-inch) and Ml 766 (17-inch) models. Both of these monitors are 
digitally controlled by MCU, comply with EPA & VESA energy-saving standards, have R.G.B. color 
adjustment, and can be adjusted for both Pincushion and Rotation. GVC's FULL SCREEN performance 
expands your image by 10%. ON-SCREEN-DISPLAY is built in to Ml 766. Please inquire immediately, 
for further details. 


GVC 

The Name You Can Trust 


GVC CORPORATION 

DISPLAY BUSINESS UNIT 

8F, 80, Sec.2 An-Ho RD, Taipei, Taiwan, R.O.C. 
Tel: 886-2-701-2226 Fax: 886-2-704-0338 


Circle 535 on Inquiry Card (RESELLERS: 536. 





































REVIEWS 


Unleash your 
Pentium/Alpha! 


Microway's NDP Fortran & C|C++ are the 
only 32-bit compilers which take full ad¬ 
vantage of the Pentium and Alpha's dual 
numerics units. They run on DOS, UNIX, 
OS/2, NT and OS/F. To get RISC numeric 
performance from a Pentium or Alpha you 
need to schedule your code and use Su- 
lar optimizations. In his Jan. '95 Dr. 
bbs article, S. Fried describes how to get 
35 megaflops from a Pentium using NDP 
Fortran. The Alpha version of NDP Fortran 
hits 88 megaflops running on OS/F or NT 
systems or on DOS using Microway's new 
ISA add in card. Put our compilers or Pen¬ 
tium, i860 and Alpha systems to work for 
you today. Call for white papers on Pen 
tium, i860, or Alpha Code Generation, 
OS/2 or our Pentium FDIV fix, now! 


i860,/Pentium/Alpha 
Supercomputers 


BX Series Peiitiuni/Alplia/i860 Workstations - 
Microway's workstations and industrial PCs come 
configured with DOS, OS/2, UNIX, From....$2195 

Gigacubc^Three tosixQuadPuters- Up to 24 
iR60’s for$50K! Computational Server runs NFS. 

Number Smasher® 860 Up to 80 megaflops, 
does 1024 FFTinjust .9 ms, From.$2995 

QuadPuter®860 Four 40 MHzi860's plus shared 
memory equals 320 megaflops.$ 11995 

ArrayPRO/XP™-100/200 megaflops, 400 MB/Scc 
memory, 80 and 33 MB/Sec DSP Interfaces.... $8995 

NumberSmaslier®Alpha 100+ megaflops-this 
ISA Superscalar add in card runs on DOS or UNIX 
It uses T8 links for parallel processing. From $5995 


NDP Compilers 


Microway's family of 32-bit compilers run on 
DOS, OS/2, NT, UNIX, and OS/F generating 
code for the Intel 386, 486, Pentium, i860 and 
DEC Alpha 

NDP Fortran 0- is a full F77 with complete 
VMS, F66, DOD, and MS extensions. 

NDP qC++™ runs in K&R, ANSI and C++ 
modes and generates the highest quality 
numeric code of any 32-bit C compiler. 

NDP Pascal™ is a full ISO Level 0 translator. 
DOS releases includes VCPI, DPMI, NDPLink, 
VM, NDPLib and GREX-Micro way’s bit mapped 
graphics library. The 486/Pentium version adds 
486/Pentium code generation, Clearview, the 
MGX vector graphics library, and DPMI DOS 
Box support for demand paging and GREX. 

386 Version 4.41.$695 

Pentium/486 Version 4.5.$995 

OS/2 releases use IBM Tools, take advantage 
of the IBM WorkFrame and include MGX 

386.$595 

486/Pent i um.. 589 5 

Alpha NDP compilers start at.$795 

Call for UNIX, OS/F and NT pricing. 

NDP Fortran 90 extensions to NDP Fortran...$295 


Microway 

Research Park, Kingston, MA 02364 USA 
(508) 746-7341 FAX(508) 746-4678 
Call for Germany, India, Indonesia. Israel, 
Japan, Poland, Russia and U K. 


Software Roundup 



FACSys 3.40a .$995 

multiple file server version.$2995 

Optus Software 
Somerset, NJ 
(908) 2719568 
fax: (908) 271-1044 


sales@optus.mhs.compuserve.com 

Circle 1152 on Inquiry Card. 

Fax Resource 

two-channel/250-user version .. . $1295 

two additional channels .$495 

Resource Partners Inc. 

Wakefield. NH 
(603) 522-9500 
fax: (603) 522-9747 
Circle 1153 on Inquiry Card. 


LanFax 2.15aGL 

25-user version.$1995 

50-user version.$2995 

Alcorn Corp. 


Mountain View, CA 

(800) 801-8000 

(415) 694-7000 

fax: (415) 694-7070 

sales@alcom.com 

Circle 1154 on Inquiry Card. 


$995 buys you a very basic one-telephone- 
line license. Each additional line costs 
$795. It can add up quickly. For example, 
a four-line RightFax installation with OCR 
and E-mail support costs $5970, and that’s 
not counting hardware. 

Because of OS/2’s true preemptive mul¬ 
titasking, you can install RightFax along 
with an OS/2 NetWare server. E-mail or 
voicemail server, or put all of them on the 
same system. You can also install Right- 
Fax in a file server configuration (whether 
on the same or different hardware as your 
NetWare). A file server installation sup¬ 
ports fax annotation, which isn’t available 
with a dedicated fax server. However, re¬ 
source and performance issues make a ded¬ 
icated fax server the best bet for all but 
the smallest installations. 

RightFax posed another difficult instal¬ 
lation. You need the latest version of the 
NetWare Requester for OS/2. Even if you 
already have it, you’ll probably need to 
reinstall it to make sure it’s set for Global 
NetWare Shell Support and both client 
and server support. But that’s just the be¬ 
ginning. You also must have NetWare Ad¬ 
ministrator privileges. And you need to 
fiddle with both SYSCON and PCON- 
SOLE before installing the RightFax soft¬ 
ware, setting up a RightFax user account 
and establishing a print queue. Unlike 
FACSys and Net Satisfaxtion, RightFax 
doesn't do a quick basic installation that 
you can dink with later. 

Installing the client is simple. In Win¬ 
dows, RightFax has the handy PowerBar 
(see the screen on page 140). This is a 
floating and customizable icon bar that 


Net Satisfaxtion 3.0 

25-user version.$1195 

1000-user version.$1995 

Delrina 
San Jose, CA 
(800) 268-6082 
(408) 363-2345 


http://www.delrina.com 

Circle 1155 on Inquiry Card. 

ObjectFax 3.5 

25-user license.$1595 

Traffic USA Inc. 

Boca Raton, FL 
(407) 995-5282 
fax: (407) 995-5272 
Circle 1156 on Inquiry Card. 

RightFax 4.0 


single channel, unlimited users .$995 

each additional channel .$795 

RightFax 
Tucson, AZ 
(520) 327-1357 
fax: (520) 321-7456 


fax on demand: (520) 327-1288 
sales@rightfax.com 

Circle 1157 on Inquiry Card. 


gives you quick access to a phone book, 
in/out box, and a utility for almost-instant 
faxing. The PowerBar has icons to in¬ 
stantly switch between your default print¬ 
er and the RightFax queue. You can also 
drag and drop document icons onto the 
fax icon in the PowerBar. 

RightFax has extensive support for use 
of bill ing codes. You can even prevent peo¬ 
ple from sending faxes unless billing codes 
arc entered. 

Playing Favorites 

When we judge all six programs by our 
general criteria of user friendliness and 
upward scalability, Optus’ FACSys pulls 
ahead of the pack. Its rich hardware com¬ 
patibility, ease of use, and tight integra¬ 
tion make it a comfortable fit for most ap¬ 
plications. FACSys appears to do the best 
job of accommodating both mid-range net¬ 
work faxing and high-end, mission-critical 
applications. Adding cards and servers lets 
FACSys scale up as demand grows. FAC¬ 
Sys works only with NetWare, but a Win¬ 
dows NT version provides wider network 
compatibility. 

Following a close second is Traffic Soft¬ 
ware’s ObjectFax. It sports the best-look¬ 
ing client interface, a fairly advanced ob¬ 
ject orientation to faxing, and an API that 
we may use someday to provide interop¬ 
erability with our Macintosh clients. ■ 


Rex Baldazo and David Essex are B YTE tech¬ 
nical editors. Stan Miastkowski is a consult¬ 
ing editor. You can reach them on the Internet 
at rbaldazo@bix.com, dessex@hix.com, and 
stanm@hlx.com. 





































Fast, Flexible Statistics & Graphics 
for Serious Scientists 

Biologists ■ Environmental Researchers ■ Medical Researchers ■ Psychologists ■ Statisticans 



Discover hidden patterns 
in your data easily. 

With SYSTAT, it's easy to overlay, 
combine charts and to simply rotate 
even the most complex 3-D plots 
with the press of a button. 


SYSTAT is the only statistical 
package which lets you easily 
combine axes, contours, surfaces, 
scatterplots and icons on any map. 



Get a dear 
picture of your multi¬ 
variate data faster. 

SYSTAT is the only package which 
can combine kernel density, 
contours and other graphical 
objects inside scatterplot matrices. 


Display your raw medical 
data in a simple, easy-to- 
understand format. 

SYSTAT is the first statistical 
package to offer automatic 
dot plots. 



Vliiln KcrtiHlr 

SKX 
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You Can rely on systat from data to discovery 


"...nearly every kind of statistical analysis imaginable, and its graphics capability 
is far and away the best of any PC statistical package." - InfoWoHd 

"...the most flexible program for graphical representation of numeric data...and it 
has the most comprehensive procedures for data exploration." - MacUser 

"...the best software for analysis of designed experiments...superb graphics, high 
quality statistical algorithms..." - PC Magazine 


Comprehensive statistics for 

all types of scientific data 

■ A full range of powerful statistics 

■ Work with an unlimited number of variables 

■ Robust algorithms give precise, accurate 
results even when your data are extreme 

» Most powerful GLM procedure 

■ Design of experiment procedures include 
Taguchi, Plackette-Borman, Box-Behnken, 
Latin Squares and mixture models 

■ Extensive matrix procedures for finding 
inverse, Cholesky decomposition and 
many others 


Flexible, easy-to-contro! object-oriented 
graphics 

Interactive graphical transformations tools 
to explore data 

Fast problem-solving capabilities, including 
Quick Buttons, Quick Graphs and a powerful 
internal calculator 

Object-oriented graphics to easily edit all 
aspects of your graphs and charts 
Extensive graphical tools for exploring your 
data in real-time, including 3-D rotation of 
graphs, color and grayscale fill defaults and 
rescaling 



SYSTAT is available for DOS, Windows 
and the Macintosh. For more information, 
contact SPSS Inc. at 

1 (800) 543-5835 

(312) 329-2400 
lax 1 (800) 841-0064 


The most graphics 

■ More graph types than any other statistical 
package - even more than Sigma Plot, Delta 
Graph and Harvard Graphics combined 

■ Extensive, high-precision world maps 


Extensive programmability 
and flexibility 

■ Choose command line or easy-to-use menus 

■ Handles all steps in analysis - data analysis, 
screening, intermediate, graphic presentation 


SYSTAT 

SYSTAT is a product of SPSS Inc. 


Athens • Bologna ■ Chertscy • Chicago • Gorinchcm ■ Herziki • Madrid • Munich • New Delhi • Paris • Singapore • Stockholm • Sydney • Tokyo • Washington, DC • And distributors worldwide 

Circle 101 on Inquiry Card. 
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RT: ULTRAPORTABLES 


HAND3-ON TESTING 




On the road again? These portables weigh jn at about_ 

6 pounds and offer near-desktop-levei performance, great 
displays, large hard drives, and loads of useful features. 


ANTHONY J. LENNON AND JOHN MCDONOUGH 


T hey say the universe is expanding, but 
hardened road warriors know better: 
Time and space seem to converge when 
you’re working in cramped quarters 
while in transit. With this in mind, we 
tested 11 ultraportabies that provide 
near-desktop performance while you’re in the back 
seat of a cab or flying above the clouds. These ul¬ 
traportables may be petite machines, but they don’t 
suffer from the features-deprivation complex that af¬ 
flicted their subnotebook predecessors. Some of 
the systems we tested are resplendent with color 
active-matrix displays, zippy Pentium CPUs, and 
hard drives with over 500 MB. 


Ultraportables have their drawbacks (e.g., most re¬ 
quire external floppy drives), but they are catching 
up to heavier notebooks in terms of functionality. 
Battery life is getting longer (3 'A hours on average; 
Hewlett-Packard’s OmniBook 600CT lasted an in¬ 
credible 5 hours and 46 minutes in the Thumper II 
tests), as many vendors migrate from nicad batter¬ 
ies to nickel-metal-hydride (NiMH) and lithium- 
ion batteries. 

The majority of these ultraportabies house Intel’s 
SL-enhanced 486DX4 processor (either 75 or 100 
MHz), and four of them have active-matrix dis¬ 
plays. As a rule of thumb, expect to spend at least 
$700 more for a system that has an active-matrix 


How to use this guide 

We selected me best ultraportabies by evaluating their price, speed, screen quality, battery life, features, and ease of use. 



See the Roll Call cm pages 
164-165 for features; Included 
at this price, 


A combination of the weighted 
scores for performance, 
screen quality, features, 
battery life, and usability. 


DEC HINotff Ullra CT475 
GatartyJ&QnW QL $4499 4e6DX4,'lOO 

P'd(nnl®ook S0QCT $3339 4B6DX4/75 

Zeere Meridian 4KJA $3495 4B6DX4'TO0 

IBM ThinkPad me $4599 4860X4,7$ 


AAA AAAA 2:29:49 

AAA AAA 2 : 00:32 


Ki)rt Fating from 1 to 4: * is. the lowest; A A a A is the 


A subjective assessment of 
the keyboard layout and feel, 
pointing device, status lights, 
and other considerations. 


Based on BYTE's Thumper fl 
battery run-down test. 


This rates the display's 
crispness, Intensity and color 
range, and range of viewing 
angles. 
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Lightweights with a Punch 


LCD 


REMOVABLE HARD EXTERNAL 

DRfVl FLOPPY DRIVE 



Some itltraportaMes 
have a modular design 
that makes it easy to 
swap hard drives and 
upgrade when 
necessary. 


BATTERY 

Ultra portables with 
lithiiim-icHi batteries generally 
outlast those with mead and 


The days of monochrome 
displays are gone—color 
rules, and active-matrix LCDs 
produce the most striking 
tints and hues. Systems with 
passive-matrix and dual-scan 
displays are much cheaper, 
but you lose some pizzazz. 


ADJUSTABLE FEET 
Many ultraportables 
have adjustable feet 
that Jet you angle 
the keyboard to a 
comfortable typing 


A necessary evil 
with most 
ultra portables. The 
Internet and 
networks, however, 
are decreasing our 
dependency on 
floppy drives to 


PC CARD SLOTS 
All but four of these 
uftraporiahles support 
one Type III card, 
giving you the option 
of inserting two Type II 
instead. 


POINTING DEVICE 
Everybody has an opinion on which 
pointing device Is best Trackballs 
centered below the keyboard are generally 
the norm. However, we r re starting to see 
more eraserhead pointing devices {e.g., 
IBM’s TrackPoint III) on ultra portables 
and notebooks. 


nickel-metal-hydride I NiMH] 
batteries, but the latter are 
less expensive. 


BITE 


BEST HIGH-END 
ULTRAPORTABLE 

Digital Equipment HiNote 
Ultra CT475 

If you've got the money 
($4999), Digital’s HiNote 
Ultra CT475 Is the perfect 
travel companion. Its 9&inch 
active-matrix display 
produces vibrant, fully 
saturated colors—the best In 
our screen-quality tests. This 
ultraport able with a 75-MHz 
486DX4 has a llthlum-ion 
battery pack that powers it for 
over hours in our Tlrufnper 
II battery run-down test. The 
system has 16-hit sound and 
supports an optional 
multimedia module for 
business presentations. 

PAGE 143 


BEST LOWER-COST 
ULTRAPORTABLE 

AT&T Globalyst 130 

This ultraportable looks more 
like a notebook system with 
its integrated floppy drive and 
10.4-Inch, passive-matrix 
LCD, It didn’t do well in our 
performance benchmarks, 
but it lasted about 4 hours In 
the Thumper II test The 
Globalyst has easy-to-read 
status indicators, a wide 
viewing angle, a large 
trackball, and an expansive 
wrist rest. Its $2223 price 
won't give you sticker shock. 
PACE 150 


BEST 


display than one with a dual-scan display. Active- 
matrix displays usually give you a wider viewing an¬ 
gle and fill the screen with brighter colors. 

Constrained by such a small form factor, vendors 
have come up with some unique designs. The key¬ 
board of IBM’s ThinkPad 701C literally jumps out 
at you, the mouse on HP’s OmniBook pops out the 
side, and several systems have infrared ports that let 
you transfer files with your desktop system, sans se¬ 
rial cables. 

These innovations don’t come cheap, however. The 
average price of an active-matrix ultraportable in this 
report is $4273. The Compaq Contura Aero 4/33C 
Model 250 and the Sceptre Technologies TS37 Sub¬ 
notebook dip below $2000, but they don’t have as 
many features as the higher-end systems. 

Because vendors had difficulty squeezing their sys- 

ILLUSTRATION; BRUCE SANDERS © 1005 


terns through our tight testing criteria, we reviewed 
fewer machines than normal. To be included, an ul¬ 
traportable had to weigh 5 pounds or less without ac¬ 
cessories or about 6 pounds with accessories (e.g., 
an AC adapter, a floppy drive, a battery, and so on). It 
had to have at least a 25-MHz 486SX CPU, 8 MB of 
RAM, a 200-MB hard drive, a color display, a 314- 
inch floppy drive, and an integrated pointing device. 

We divided the systems into two categories: high- 
end ultraportables priced above $3000 and the lower- 
cost alternatives. Our performance tests use Windows 
and DOS applications, such as Word, Excel, Word¬ 
Perfect, and FoxPro, that measure how fast these 
featherweights are in real-world situations. The low- 
level InterMark suite tests stress system components, 
such as graphics and storage subsystem components 
under Windows. 
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High-End Ultraportables 


W e tested five high-end ultraportables that should reduce 
a road warrior’s fears about taking to the streets. These 
systems cost you dearly at $3495 or higher, but they 
ail feature 486DX4 processors, and all but the Gate¬ 
way 2000 Liberty DX4-100 Deluxe have acdve-matrix displays. 

What Gateway’s Liberty lacks in screen quality, however, it 
makes up for in performance by surpassing all the others in our 
high-level InterMark benchmarks. The Liberty is truly built for 
speed, with 24 MB of RAM and a 100-MHz 486DX4 proces¬ 
sor. It is also die only one with 256 KB of secondary cache mem¬ 
ory. The Zeos Meridian 400A also has a 100-MHz 486DX4 and 
draws bit-mapped Windows images faster than the Liberty does. 
The Liberty has an expansive, 10.4-inch dual-scan LCD that 


surprisingly scored lower 
than many passive-matrix 
displays in our screen-qual¬ 
ity tests. Testers believed 
that its colors were some¬ 
what washed out in our 
color-bar test. The remain¬ 
ing high-end ultraportables 
did much better in the 
screen-quality tests, thanks 
to their active-matrix LCDs. 

We were also impressed 
with the unique designs of Clockwise from lower right: IBM’s ThinkPad, 
the ultraporta- Digital’s HiNote, Zeos’s Meridian 400A, 
b 1 c s IBM’s Gatewa y' s Liberty, and HP’s OmniBook display 

.-pi i • , r, j NSTL’s color-bar test. 

Thin kPad 

701C, which was held back by its short battery life 
(2 hours and 9 minutes), has a TrackWrite keyboard 
(known as Butterfly) that slides out and extends 
over the edges of the chassis. The 85-key keyboard 
is surprisingly firm to the touch. Our winner in this 
category, the slick-looking Digital Equipment 
HiNote Ultra CT475, features a Floppy Dock, which 
houses a 314-inch floppy drive and connects under¬ 
neath the HiNote; it angles the keyboard, increas¬ 
ing typing comfort. Also, the HiNote, the ThinkPad 
701C, and the Hewlett-Packard OmniBook 600CT 
have built-in sound with high-quality speakers, and 
the latter two have built-in microphones. 


Digital HiNote Ultra CT475 

At 5.6 pounds with all its accessories, the HiNote Ultra CT475’s 9/nnch active-matrix LCD 
gets the highest screen rating with deep yellows and dark blacks in our color-bar tests. 
Testers liked its unique trackball design (see "Honorable Mentions" on page 161) and 
the upright status LCD located to the right of the screen instead of below it. The HiNote’s lithi¬ 
um-ion battery pack (4 hours and 40 minutes—second best overall) conveniently clips on the rear of 
the system, and Digital's optional Mobile Media Module ($899) turns the HiNote into a multimedia note¬ 
book. Its only drawback is a $4999 price tag. 


PRICE AS 


OVERALL 


EASE OF SCREEN BATTERY LIFE 


TESTED CPU/SPEED SCORE FEATURES USE QUALITY (HR:MIN:SEC) 

DEC HiNote Ultra CT475 $4999 486DX4/75 aaa AAA aaa AAAA 4:39:55 

Gateway 2000 Liberty DX4-100 DLS4499 486DX4/100 aaa aaa aaa a 4:15:12 

HP OmniBook 600CT S3999 486DX4/75 aaa aa aaa aaa 5:46:10 

Zeos Meridian 400A $3495 486DX4/100 aaa aaa aaa aaaa 2:29:49 

IBM ThinkPad 701C $4599 486DX4/75 aa aaa aaa AAA 2:08:32 

Key: Ratings from 1 to 4: A is the lowest; AAAA is the highest. 



THE INCREDIBLE SHRINKING PENTIUM 


A laptop can never be too fast nor weigh too little. Toshiba America 
Information Systems (Irvine, CA, (714) 583-3000) has applied both 
these lessons well in designing the Portege 610CT. 

Like the Dell Latitude XPi P90T (see “ Impressive Battery Life in 
a Laptop Pentium PC,” September BYTE, page 286), the Portege 
610CT uses Intel’s low-power Pentium clocked at 90 MHz. The 610CT 
uses extended data out (EDO) RAM, which, in certain circumstances, 
can improve performance. However, on our BYTEmark native-mode 
tests (see the chart), the scores were just about on par for a normally 

aspirated 90-MHz 

Pentium Performance 


Toshiba T4900CT 



Portege 610C 


0.0 0.2 0.4 0.6 

B Floating-point index I 


A Oftit 80-MHl Pentium - 1 


Pentium. That*s not to 
say the extra expense 
of EDO RAM is wasted, 
but our low-level tests 
did not show a notice¬ 
able speedup. 

The benefit of a 
low-power micro¬ 
processor was readily 
apparent in our 
Thumper II word pro¬ 
cessing battery-life 
test. The smaller 
610CT bested its big 



Toshiba’s 
Portage 610CT. 


brother, the T4900CT (4 hours and 25 minutes), 
running 5 hours unplugged. 

Many of the pieces in the 610CT seem fa¬ 
miliar—almost ordinary: built-in 16-bit sound 
and a 9^inch color thin-filrn transistor (TFT) 
display. But this computer is more than the 
sum of its parts. Somehow, Toshiba has man¬ 
aged to put the equivalent of a full-featured desktop Pentium into an 
elegant package that weighs under 5 pounds. 

This achievement is not without some sacrifices. The floppy drive 
is an external unit, as is the AC power brick. But the biggest draw¬ 
back is the tiny keyboard. IBM’s magnificent Butterfly keyboard (see 
“ Incredible Expanding Keyboard,” May BYTE) has simply set the 
bar higher, and the Portege 610CT does not rise to the challenge. A 
cramped keyboard used to be a trade-off we would accept to gain bet¬ 
ter portability. Now that someone has shown the world a better way, 
anything else seems like a step back. 

Toshiba has once again delivered an 
amazing amount of power in a small 
form factor. Now if the company can 
just convince IBM to license the But¬ 
terfly keyboard, this could be the per¬ 
fect traveling companion for the mo¬ 
bile professional. —Rex Baldazo 


Portege 610CT 

8 MB of RAM. 686-MB 

hard drive.$464 

Toshiba America 
Information Systems, Inc. 
Irvine, CA 
(800) 334-3445 
(714) 583-3000 
Circle 1247 on Inquiry Card 
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_ .the 

2inl 

rewritable 

optical disk 

andcD - R0M drive. 


from 

Panasonic. 

^*the neW standard 

"'multimedia 

storage. 


If you're thinking about buying a backup storage device, think twice. PowerDrive 2 gives you both a rewritable optical disk 
and CD-ROM in one drive. It even reads and writes like a hard drive* If you're thinking CD-ROM capabilities, 
think 2X, And 4X, PowerDrive 2 reads both existing and emerging titles. If you're thinking compatibility options, 
PowerDrive 2 gives you tWO of those as well Its internal or external drive easily connects to any PC or Mac, 
PowerDrive 2 from Panasonic. It will change the way you look at multimedia storage, forever. For more information on the new 
Panasonic PowerDrive 2 , call 1-800-742-8086, and ask for ext. PD. 

All other brand and com jjany/ product names are trademarks or registered trademarks of their respective companies. Communications & Systems Company 

PD-BY 
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LAB REPORT: ULTRAPORTABLES 


Lower-Cost Alternatives 


T he lower-cost ultraportables we tested averaged $2100 
less than the high-end ultraportables. Four of the sys¬ 
tems carry passive-matrix displays, and the other two 
use dual-scan LCDs. Passive-matrix displays cost less and 
consume less power than active-matrix displays, but the trade¬ 
off is inferior color, lower contrast, and slower video response. 
Some of the lower-cost ultraportables, however, surprised us 
when we ran our screen-quality tests. 

The AT&T Globalyst 130 offers the widest viewing angle 
and plenty of real estate on its 10.4-inch 
passive-matrix display as measured by 
NSTL’s Heads-Up Range Device (HURD), 
which determines an ultraportable’s max¬ 
imum viewing angle from left to right and 
by tilting the screen backward. 

Both Austin Direct 486 StepLite 
Notebook models feature 9><-inch 
passive-matrix LCDs with wide 
viewing angles, which produced 
strong color scores. The least ex¬ 
pensive models, Compaq’s Contura Aero4/33C Model 
250 ($1199) and Sceptre Technologies’ TS37 Sub¬ 
notebook ($1695), however, did poorly on the color 
tests. Also, the Contura Aero’s 7.8-inch passive-matrix 
LCD maxes out at 16 colors. 

At $2795, the Zeos Meridian 400C costs more than 
the other ultraportables in this category, but its 100- 
MHz 486DX4 processor powers it to the third-best per¬ 
formance scores of all the products. You pay a price 
for the speed, however; life gets sucked out of the Merid¬ 


ian 400C’s nickel-metal-hydride (NiMH) battery (2 hours and 
30 minutes) much faster than the other lower-cost ultraporta¬ 
bles (which averaged 3 hours and 36 minutes). At the other end 
of the performance spectrum are the Sceptre TS37 Subnotebook 
and the Contura Aero, which use 33-MHz 486SX processors. 
They dragged through our performance benchmarks but had 
longer battery lives than that of the Meridian 400C. 

The AT&T Globalyst 130, TS37 Subnotebook, Contura Aero, 
and the two Austin models have trackballs of assorted sizes and 
placement, while the Meridian 400C has an eraserhead to the 
right of the handrest with left- and right-click buttons on the 
front of the chassis. This makes it easy to click with your thumb 
while keeping a finger on the eraserhead. When it comes to track¬ 
balls, we find the bigger, the better. 


AT&T Globalyst 130 

The AT&T Globalyst 130 looks more like a traditional notebook than an ultraportable with its 
ligSBS integrated floppy drive and wide. 10.4-inch passive-matrix display. Nevertheless, the $2223 
ultraportable weighs only 6.1 pounds with all its accessories. AT&T picked Its components care¬ 
fully to make sure its system was affordable, with enough features to satisfy any traveling busi¬ 
nessperson. Its long-lasting NIMH battery (3 hours and 52 minutes), 340 MB hard drive, and 75-MHz 
486DX4 processor give it respectable performance for road work. 



PRICE AS 
TESTED 

CPU/SPEED 

OVERALL 

SCORE 

EASE OF 
FEATURES USE 

SCREEN 

QUALITY 

BATTERY LIFE 
(HR:MIN:SEC) 

AT&T Globalyst 130 

$2223 

486DX4.75 

AA 

AAA 

AAA 

AAA 

3:52:28 

Zeos Meridian 400C 

$2795 

486DX4/100 

AA 

AAA 

AAA 

AA 

2:20:39 

Austin Direct 486 StepLite 

$2407 

486DX4/75 

AA 

AAA 

AAA 

AA 

3:18:33 

Austin Direct 486 StepLite 

$2065 

486DX4/50 

AA 

AAA 

AAA 

AAA 

2:52:15 

Sceptre TS37 Subnotebook 

$1695 

486DX/33 

AA 

AA 

AAA 

A 

3:31:48 


Key: Ratings from 1 to 4: A is the lowest; AAA A is the highest. 



TOUCHPADS TO NAVIGATE BY 

An individual's taste in pointing devices, like music and art, is highly 
subjective. Some of us love IBM's TrackPoint device, while some can't 
quite get the hang of it. Touchpads, too, claim devotees and naysay¬ 
ers, but the technology has made some notable advances over the last 
few years. 

The first widely available touchpad for portables is Alps Electric’s 
(San Jose, CA, (800) 825-2577) GlidePoint (see “Do the Electric Glide," 
April BYTE, page 203), which uses field-distortion sensing, a capaci¬ 
tance-sensing technology licensed from Cirque (Salt Lake City, UT). The 
two layers of electrical conductors, arranged in a grid, generate an 
electrical field over the GlidePoint's surface. Your fingertip distorts the 
field, and the GlidePoint determines the exact location of your finger¬ 
tip by sensing the strength of the distortion at each conductor. 

For comparison purposes, we tried the Cirque technology oil a Sharp 
PC-8900 that comes standard with a GlidePoint It takes some getting 
used to, especially the tapping motions required to trigger mouse- 
clicks, double-clicks, and click and drag. But once you get a feel for 
it, the GlidePoint is a natural way to navigate a cursor around the 
screen. You run into trouble, however, when you're dragging an item 
and your finger runs into the edge of the pad. With the GlidePoint 
driver, you can configure the right mouse button to act as a drag-lock 
key, but that’s not the best solution. 

An even better answer is the Synaptics (San lose, CA, (408) 434- 
0110) TouchPad. The TouchPad also takes advantage of capacitance¬ 


sensing technology, but the com¬ 
pany has extended the pad’s ca¬ 
pabilities with proprietary algo¬ 
rithms for pattern recognition 
and adaptive analog VLSI tech¬ 
nology. Not only does the Touch- 
Pad sense motion of any kind, 
it also senses pressure or even 
the distance of your fingertip 
from the pad’s surface. Although 
not yet enabled through the cur¬ 
rent driver, this technology will support pressure-based functions such 
as handwriting, painting, and other applications that usually require 
a pressure-sensitive graphics tablet. 

To deal with the limitations of dragging, the TouchPad supports 
Edge Motion. When your finger reaches the edge of the pad’s surface, 
the cursor continues to move in the indicated direction as you apply 
pressure to the edge of the pad. We used the Synaptics TouchPad on 
an Epson ActionNote (Torrance, CA, (800) 374-7300), and everything 
worked as advertised. Edge Motion removed one of the last major com¬ 
plaints about using touchpad technology and made the TouchPad a 
better choice than the GlidePoint. Your choice of pointing devices is 
still a personal decision, but touchpad technology just keeps get¬ 
ting better. —Stanford Diehl 
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Don't just settle for collections of pictures! 



TRAVEL NOTES ON CD is an 
ambitious project, the result of in¬ 
tensive research work, which will 
take you on a voyage of rediscovery 
of our planet, nature and the peoples 
who formed it over the conturies. 


TRAVEL NOTES ON CD is an 



extensive library, with more than 100 
exclusive photographs by well 
known photographers on each CD- 
ROM, presented by means of a 
sophisticated WINDOWS PROGRAM 
which permits personalized selection 
of the pictures. 


Each photograph is accompanied 
by a full caption, both in writing and 
sound; various zoom and colour 
modification effects are available and 
the pictures can be printed and, if 
desired, exported to the most 
common formats (BMP, TIFF, PCX, 
JPG, GIF). 


It is also possible to active a 
'’SLIDE" function which guides us on 
our personalized journey. 



Configuration required: Windows 
3.1 or higher, CPU 386 or higher, 4 
megabytes of RAM, VGA graphic 
card. 

The pictures contained in the CD are 
in 640*480 format with 16 million 
colours. 

Recommended: SVGA graphic card, 
1 megabyte of RAM, compatible 
Sound Blaster card* 


INTERNATIONAL 

DISTRIBUTORS 

WELCOME! 


Ask for our full catalogue! 


Already available: ZIMBABWE, PO¬ 
LAR BEARS, BROWN BEARS, 
SOUTH AFRICA, EGYPT, AFRICAN 
FELINES, GREAT AFRICAN HERBI¬ 
VORES, ANIMALS OF INDIA, NA¬ 
MIBIA, MALAWI, FRENCH POLY¬ 
NESIA, NEW ZELAND, GREATER 
ANTILLES, ORCHIDS. 

Coming out soon: PARKS OF AFRI¬ 
CA, MAURITANIA AND SENEGAL, 
KENYA, ZAIRE, TANZANIA, MO¬ 
ROCCO, DOGS, CATS. 



WINDOWS is a registered trademark of the Microsoft Corporation 



FINSON srE - Via Montepulciano. 15- 20124 Milano {ITALY) 
Tel. +39 2-66967036 - Fax +39 2-66967027 
INTERWET: MCH466@MCLINK.IT - FINS0NSRL@AI30RA,STM.(T 
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The Head Of 



Meridian 850 
Notebook 


Meridian 400 
Subnotebmh 


Meridian 800 
Notebook 


Meridians with un retouched photos of active matrix displays. 



ZEOS Meridian notebooks are the classiest acts in town, each the 
leader in its category, ready to give you the power, performance and 
mobility that you could only dream of until now! 

While each Meridian product is distinct, they all have several intelli¬ 
gent features that set them apart including local bus video; an 84-key 
keyboard with a comfortable palm rest and integrated TVuePoint™ 
pointing device; and the most solid construction available so that you 
won't be left smarting. 

Meridian 400 Subnotebook 

"ZEOS is out to prove that good things do come in 
small packages with its Meridian 4Q0C subnotebook;’ 
reported Windows Magazine, 

At 3-9 pounds, the Meridian 400 is molded with a special carbon-fiber 
material that cuts weight and improves durability. And with a DX4-100MHz 
processor standard, it may well be the highest performance subnotebook 
available; "faster than a speeding desktop 1 ’ is how Computer Shopper 
described it, 

hi addition to great performance, you also get hard drives to 350MB, 
RAM dial's user upgradable to 20MB, two Type li PCMCIA slots, an exter¬ 
nal ultra-light 3-5 11 1,44MB floppy drive (included in Packages 2 and 3) 
and your choice of active matrix or dual scan color screens. Amazing! 

Meridian 800 Notebook 

"The 800C notebook offers sleek styling, solid con¬ 
struction and hot performance.... one of the fastest 
notebooks weVe ever tested," said Windows Magazine, 

At 6.3 pounds, the Meridian 800 full-size notebook is light enough to 
travel anywhere yet, with its whopping 10,3" dual scan or 9-5" active 
matrix color display is large enough to use for presentations and every¬ 
day computing. 

To complete the package, you also get a DX4-100MHZ CPU, up to 
20MB of user-upgradable RAM, a removable hard drive to 528MB, a 
built-in 3-5" 1.44MB floppy drive and PCMCIA slots supporting two Type 
II or one Type III devices. Full desktop features that fit in your briefcase! 

Meridian 850 Notebook 

“On our Graphics Winmark 95 tests...ZEOS's Meridian 850C grabbed 
the top position. The ZEOS 850C again finished first on our Disk 
Winmark 95 tests/' reported PC Magazine . Grade A+ for performance! 

Imagine, today’s most advance computing capabilities wrapped up in 
a 6.8 pound package. With features including your choice of Pentium* 
processors, a 256K synchronous SRAM cache, user-upgradable memory 
to 32MB t removable hard drives to 1.3GB, PCMCIA support for two Type 
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II or one 'type III devices and a built-in 3.5" 1.44MB floppy drive, this is 
the notebook computer that rivals today’s most advanced desktops! 

With its blazing speed, your choice of a 10.3" SVGA {800 x 600) dual 
scan color display or 95" VGA active matrix color display and 16-bit 
Sound Blaster’ compatible sound through audio jacks, your Meridian 
850 is also a traveling multimedia whiz. Pure genius! 

Buy With Confidence 

No matter which Meridian notebook you purchase, you get die best 


service and support in the business! ZEOS has won seven PC Magazine 
Readers' Choice for Service & Reliability awards. And, ZEOS was the first 
to provide 24-hour toll-free technical support. 

The ZEOS Meridian notebooks are a study in excellence. Their perfor¬ 
mance, quality, reliability and durability make them the class of the 
industry. And it’s easy for you to get top honors, too. Just call your ZEOS 
Systems Consultant to order now at 800-554-5226, it’s the smartest move 
you can make! 


Package 1 

Package 2 

Package 3 

4000 SOOC 

DX4-100 $2195 $2495 

400C SOOC 

DX4-100 $2495 $2695 

400 c SOOC 

DX4-100 CM! $2795 CM! $2995 

> 4MB RAM 

> 260MB IDE hard drive 

> 800: Internal 3-5" 1,44MB floppy drive 

> MS Windows® 95 or MS-DOS 6,2 & Windows 
for Workgroups 3.11 

> MS Works 95 or MS Works 

> SMB RAM 

> 350MB TDE hard drive 
>35" 1.44MB floppy drive. 

400: External, 800: Internal 

> Custom nylon carrying case 

> MS Windows 95 or MS-DOS 6.2 & Windows 
for Workgroups 311 

> MS Works 95 orMSWbrks 

> SMB RAM 

> IDE hard drive. 400:350MB, 800: 528MB 
>35" 1.44MB floppy drive, 

400: External, 800: Internal 

> 14.4 PCMCIA fax/modem 

> Custom carrying case, 

400: Leather, 800: Nylon 

> Extra battery 

> MS Windows 95 or MS-DOS 6.2 & Windows 
for Workgroups 3-ll 

> MS Works 95 or MS Works 

Pentium® Processor 8500 

75MHz $3295 

90MHz $3495 

Pentium® Processor 850C 

75MHz CNI $3795 

90MHz $3995 

Pentium® Processor 8SOC 

75MHz CN! $4195 

90MHz $4395 

> SMB RAM, 256K synchronous SRAM cache 

> 528MB DE hard drive 

> Internal 35" 1.44MB floppy drive 

> Integrated 16-bit stereo sound 

> MS Windows 95 or MS-DOS 6.2 & Windows 
for Workgroups 371 

> MS Works 95 or MS Works 

> 16MB RAM, 256K synchronous SRAM cache 

> 810MB IDE hard drive 

> Internal 35" L44MB floppy drive 

> Integrated 16-bit stereo sound 

> Custom nylon carrying case 

> Extra battery 

> MS Windows 95 or MS-DOS 6,2 & Windows 
for Workgroups 3-11 

> MS Office Pro 95 or MS Office Pro 

> 16MB RAM, 256k synchronous SRAM cache 

> 13GB IDE hard drive 

> Internal 35" 1.44MB floppy drive 

> Integrated 16-bit stereo sound 

> External amplified speakers 

> 14.4 PCMCIA fax/modem 

> Custom nylon carrying case 

> Extra battery 

> m Windows 95 or MS-DOS 6,2 & Windows 
for Workgroups 3.11 

>* MS Office Pro 95 or MS Office Pro 


Prices shown include dual scan color display. 

Upgrade to ACTIVE color displayl Meridian 400 add only $700. Meridian 800 or 850 add only $800. 


Included With Every ZEOS Meridian; 



Pentium 

ir H O t E 5 EO R 


>- 400 & 800: Intel* DX4-10Q 
processor. 850: Intel® 
Pentium processor, 
75MHz or 90 MHk. 

► 400 & 800: RAM expand¬ 
able to 20MB. 850: RAM 
expandable to 32MB. 

> IDE upgradable HDD. 
400: to 350MB, 800: to 
528MB, 850: to 1.3GB. 


> PCMCIA slots. 400: 2 Type II, 

800 & 850:2 Type II or 1 Type III. 


> Local bus video with 1MB video RAM, 

> Display: Color VGA backlit LCD, up to 256 colors, 
400:640 x 480 7,9" DSTN or active matrix. 

800:640 x 480 10,3 11 DSTN or 95" active matrix, 
850: 8043 x 600 103" DSTN SVGA or 

95" 640 x 480 active matrix, 

> Supports an external SVGA color monitor at 
resolutions up to 1024 x 768. 

> 84-key keyboard with embedded numeric key¬ 
pad, 12 dedicated function keys and inverted “T" 
arrow keys. Integrated TmePoint pointing device. 

>* Ports; Serial, parallel (850: enhanced EPP & 
ECPf external SVGA video, external keyboard or 


PS/2 mouse (800 & 850 both), 400 also with 
external floppy drive. 850 also with micdn and 
stereo speaker-out, 

>- Replaceable, rechargeable NiMH battery, 

> Full power management features, 

>- AC110-240V to DC adapter, 

40DC: 7.8" x 10.2" x 17"; 3-9 lbs, 

8GQC: 8.9" x 117" x 1.9"; 6.3 lbs. 

850C: 8.9" x 11,7" x 21°; 6,8 lbs, 

> EPA Energy Star compliant. 

> PCC Certified Class B; UL Listed. 

> ZEOS Customer Satisfaction Package. 


eiw -We can ship today] Cali far detail 
Fax Orders; 800-362-1205 or 612*362-1205. Phone Orders: Outside 
US. and Canada: 612-362-1312, Government: 800 24^2449- ZEOS 
Irilhmuiljrjn Systems, Inc. GSA #GSOOK94AGS5J76. Purchase Orders 
MasterCard, VISA, Am Ex, Discover, COD, Z-Card, & teasing programs. 


24 Hours a Day 
365 Days a Year 


ZEOS 


hudnflso nda* arc subject IE appeoraL Ctismcra Icaar* programs malkblt All jitte, jpmficalions and malM4|ry nn? suhjal to change without nuke, call toccmfirni the* and muTanlv detalk. Prksdn nnt tnckde stlijijiUifc The ElWHgy SteT emblem d«9 FH* rejireSHlft EFW 
UMH( of any product«senior. All jaculueb Hud iXHiipiaiiy nanus hi? tastlmiarks or n^isiunxl Irduntuis af liirir le^jedm hcilcrt. Lmnl li jlik Lufps are liailmiarks nf Intel Gwpnraslan. Wlniinre la a registered trademark tit tticnwnlt Corporetkici in ihe BS, and urher c«untans. EGOS a a 
ftglslerfll iMdtmatk; ZrCaid is a RnkffiUdE; Meridian ia l imlemadi of Miami Eterirank^ inc. (c) 1955 MEL ZEOS, Jljfll Imfcstrinl Blvi., iHLnnrapdils, MN 554U USA. Miani 5 FiectronlGs. !nc. b s publidy tanks! nroijinjTy fHA5UAQ symbol, MTIK3J. .MER-Ey?-^ Id 


Circle 109 on Inquiry Card. 
















LAB REPORT: ULTRAPORTABLES 


Printers to Go 


W e reviewed three portable printers that you can hook 
up to an ultraportable for a short print job if you're 
stuck in a hotel or an airport. These packable print¬ 
ers—the Mannesmann Tally (Kent, WA t (206) 251- 
5524} Mobilejet ($350), the Pen tax Technologies (Broomfield, 
CO, (303)460-1600) PocketJet ($529), and the Citizen Amer¬ 
ica (Santa Monica, C A, (310)453-0614) PN60 ($399)—aren’t 
built for speed or large-volume tasks, but they can get yon out 
of a pinch if you need a hard copy of an invoice or a one-page 
document for an upcoming meeting. 

Mannesmann Tally's MobileJet (4.6 pounds) is an ink-jet 
printer, and the smaller PocketJet (2.2 pounds) and PN60 (2.6 
pounds) use variations of thermal-transfer technology to place 
ink on paper. The PocketJet is the most interesting because its 
direct thermal technology doesn't require ink cartridges, rib¬ 
bons, or toner. The printer heats dye on special thermal paper sup¬ 
plied by Pentax. There is no toner to spill or inky ribbons to 
change, but the 8-cents-per-page cost of the paper can add up. 
The PN60 is the only one with color capabilities; its optional 
color print cartridge ($ 14.99 for a two-pack) replaces the printer's 
stand tad black-ink cartridge. 

All three printers operate on both AC and battery power, and 
you can ping the Mobilejet and the PN60 into a car's cigarette 
lighter with an optional adapter. The Mobilejet is the most ver¬ 
satile printer because it doesn't require special paper and prints 
on envelopes, transparency film, and adhesive-backed labels. 
It is also the only one with a multi pic-page feeder, so you don't 
have to feed the pages manually. The 
PocketJet pays a price for its unique 
primer technology: It doesn't print en¬ 
velopes or adhesive-backed labels. 

The PocketJet is the fastest printer on 
all but one of our printer performance 
tests. It prints at speeds of three text pages 
per minute with a maximum resolution 
of 300 dots per inch. The slim, rectan¬ 
gular PocketJet produces letter- and ie- 
gal-size output and hooks up lo your 
computer via a serial or parallel port. It 
has full Printer Control Language 4 
(PCL4) LaserJet UP compatibility and 


Cilizsn PN60 


Pentax PocketJat 


Mannesmann 
Tally Mobilejet 



Hook up to an ultraportable with the Mannesmann 
Tally Mobilejet (upper left), the Citizen PIM60 (middle), 
and the Pentax PocketJet. 


Printer Performance 


PRINTERS AT A GLANCE 


l Raw texl 



PRICE 

WEIGHT 

(LBS.) 

MAX RESOLUTION 

(OPt) 

Mannesmann Tally Mobile Jet 

£350 

4.6 

300 

Renta* Pocket Jet 

$529 

2.2 

300 

Citizen PN60 

$399 

2.6 

360 


includes seven Hewlett-Packard internal fonts. Although the 
PocketJet is a single-sheet-feed printer testers liked the way it 
goes back on-line when it's time to feed through the next sheet 
of paper. 

The PocketJet’srechargeable mead battery supports 30 to 35 
pages per charge and installs easily inside the printer's 11 -inch- 
long chassis. The printer has three status indicators (power, data, 
and battery), and a density dial on the left side lets you set how 
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dark or light you 
want the print job to 
be. The PocketJet 
produces quality 
text output and line 
drawings, but its 
output on our black- 
and-white photo¬ 
graph test was 
washy and unpre¬ 
sentable. However, 
its combination of 
speed and quality 
on text output 
makes il a good 
choice for those 
who need to prim forms or invoices in a hurry. 

The Mannesmann Tally Mobilejet is Ihe heftiest portable in 
the test-bed. but it offers more features than the other printers. 
The bubble ink-jet printer supports resolutions of up to 300 dpi, 
and its cut-sheet feeder can hold up to 15 pages. You can purchase 
optional nicad and nickel-metal-hydride (NiMH) battery packs, 
or you can load in 10 AA batteries to power the printer when a 
power conduit is not nearby. Ink cartridges are easy to install. 

The Mobilejet, which looks more like a desktop printer than 
the others do, is faster than the PN60 in our text performance 
tests, but it is the slowest printer in our font and graphics tests. 

Despite its slow' performance, it prints 
a much crisper photographic image 
(although still kind of blotchy) than do 
the other two printers. It also prints 
better-quality output in our more 
graphically complex print-quality 
tests. The easy-to-use printer has a 
print speed of 2 pages per minute and 
u bidirectional parallel interface, and 
it is HP DeskJet Plus (PCL3+)-com- 
patible. 

The PN60 has a rectangular chas¬ 
sis similar to that of the PocketJet, 
and the thermal-transferPN60 offers 
the highest-resolution setting at 360 
dpi. It is the only printer available 
with an optional RS-422 serial inter¬ 
face fora Mac (it also has a standard parallel interface and an op¬ 
tional RS-232 serial interface). The printer has five built-in fonts 
and supports industry-standard IBM and Epson emulations. 

The PN60 was the slowest pri nter we tested, taking about four 
limes as long as the PocketJet to print the text and raw-text tests, 
but it was slightly faster than the MobileJd on the font and graph¬ 
ics tests. The PN60 received only a fair printer-quality rating, be¬ 
cause it had trouble printing reverse type (black on while), and 
its output in the photograph test was an imperceptible blur of 
pixels. Testers also had some bones to pick with the PN60, They 
encountered frequent paper jams and found that you must man¬ 
ually guide the paper into the single-sheet feeder perfectly straight 
for it to catch. They also discovered that its tiny buttons are hard 
to push. Despite these criticisms, the PN60 is the only choice if 
you need to highlight documents with a splash of color. 
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Excellence For All The World Td See 


Searching For The Best Multimedia Pentium Notebook? 


STRIKE IT RICH 
WITH SOUHDX COLD 


"Brutes" Is o monitor {ijrard SCEPTRE donates d portion of all profits to file Zoological Society of San Diego 

In support of C.R.E. Shu th* Center for Reproduction of Endangered Species. 

£j 1995 SCEPTRE Technologies,, inc. Alt Rights Reserved. AH produci and brand wmei are trademorks 
or registered trademarks of their respective companies, 


The Sceptre 
Sound* 
Multimedia 
Pentium Notebook, 

chosen BYTE Magazine's 
BEST OVERALL in head-to- 
head notebook compari¬ 
sons, is now available in 
Sceptre's new Gold 
Series. This includes our 
Premium Service Program, 
Three Year Warranty and 
o handsome attache. 

Add your voice to the 
growing list of satisfied 
Sceptre users. The Gold 
Series is offered through 
distribution. Call 
1-800-788-2878, 
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ULTRAPORTABLES 


How We Tested 
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T o pick the best ultraportables, we 
first ran a suite of tests using ap¬ 
plications-based tests and NSTL's 
InterMark performance bench¬ 
marks to determine the fastest systems* 
We also measured their endurance with 
our Thumper TT battery run-down tests, ex- 
ami ned their screen quality, and decided 
which ones were easiest to use and had the 
most important features. The performance 
scores are weighted most heavily, followed 
by the screen-quality, battery-life, features, 
and usability scores. 

PERFORMANCE 

We assessed the performance of each ul¬ 
traportable with a suite of applications- 
based and low-level InterMark tests. Prior 
to testing, we installed MS-DOS 6.2 and 
Microsoft Windows for Workgroups 3 J 1 
onto formatted hard disks. 

NSTL's Windows-based, low-level In¬ 
terMark tests exercise the Windows Graph¬ 
ical Device Interface (GDI), as well as 
low-level graphics, CPU, FPU, memory, 
graphics, and the hard drive systems. The 
GDI component determines how well a 


system executes basic graphics calls within 
Windows, Wcran all the Windows-based 
tests in 640- by 480-pixel resolution at 256 
colors (except the Compaq Centura Aero 
4/33C Model 250, which supports only 
16 colors) using vendor-supplied graph¬ 
ics driven^ These applications benchmarks 
employ widely used programs, such as 
WordPerfect, FoxPro, and Excel, and thus 
gauge real-world performance, 

FEATURES 

We asked each vendor to complete a ques¬ 
tionnaire to give us a detailed description 
of each system's features and support op¬ 
tions. We then weighted each feature and 
calculated an overall features score (see 
the Roll Call on page 164). 

We focused on three aspects of screen 
quality: crispness, intensity/color range, 
and viewing range. The semen-quality tests 
measure horizontal and vertical line place¬ 
ment, the color ami gray-scale depths, and 
the frequency of LCD streaking. We used 
Sonera Technology's DisplayMate Pro¬ 
fessional 1.0 to analyze a wide range of 
display capabilities. To determine color 


HOT CPU CHIPS KEEP THEIR COOL 

There has always been a great compromise for users of portable systems: A faster (and hot¬ 
ter) CPU always meant shorter battery life. To end this trade-off, Intel has introduced 75- and 
90-MHz Pentium processors specifically designed so that mobile systems perform better with¬ 
out compromising battery life. 

The key to this paradox is Intel’s Voltage Reduction Technology (VRT1. It lets the Pentium 
processor operate at 3.3 V using off-the-shelf components, while its inner core operates at 
a cooler 2.9 V. This means that VRT-based Pentiums will consume as much as 30 percent 
less power than their desktop counterparts. Hie chips have a typical power dissipation of 2.5 
to 3.5 W and idle power consumption of less than X W* according to Intel, 

One of the first systems to debut with the Mobile 90 Pentium is Toshiba America Information 
Systems’ Portege 610CT (see the text box "The Incredible Shrinking Pentium” on page I48h 
By the time you read this, portable systems featuring the two new 
2,9-V chips will be shipping from such leading vendors as AST 
Research, Compaq, Dell, Hewlett-Packard, and NEC. 

White Intel boasts that it will convert the entire notebook mar* 
ket to Pentiums by the end of this year, Cyrix has plans of its own. 
Cyrix showcased its mo bile-si anted 5x85 CPU family last sum¬ 
mer, According to Cyrix, it rivals 75-MHz Pentium performance. 
Power management features, which include System Management 
Mode (SMftfl), conserve power within the processor, as well as 
power flowing to peripherals. 

One advantage of Cyrix's chip design that makes it attractive to 
vendors is that you can easily insert it into current 488 footprints. The chip will be in pro¬ 
duction In the fall; and many Taiwanese vendors (e,g„ ASE, Chi cony, Dataexpert, and Veri- 
data] have shown preproduction 5x86-frased notebooks. Epson plans to use the chip in 
upcoming portable and desktop systems. 



The Intel Pentium: More 
power means less. 


quality, we displayed a color bar on each 
screen and assigned a score ranging from 
1 (worst) to 5 (best). After plotting the 
viewing range using NSTL's Heads-Up 
Range Device (HURD), we computed the 
group's viewing-angle scores. 

We measured battery performance with 
BYTE’s Thumper II system. Thumper em¬ 
ulates a typical word processing session; 
robotic anus and optical sensors detect and 
control each sy stem's power management 
scheme. Prior to testing, we completely 
drained and recharged each system's bat¬ 
tery according to the manufacturer's in¬ 
structions. We then configured each note¬ 
book's power management features to spin 
down the hard disk after 2 minutes of in¬ 
activity and shut off the backlighting after 
1 minute. We let each system enter standby 
mode during the test cycle. At intervals, 
Thumper's robotic arms would wake up 
each system so that it would run until the 
battery died. 

You must interpret the results of any 
battery-life test, including our own, with 
some caution. People use their ultraporta- 
Mes differently, which uniquely affects a 
system's battery life. 

USABILITY 

We also assessed the quality of each key¬ 
board. concentrating specifically on key 
placement. We worked extensively with 
the ultraportables to see how comfortable 
they became after extended use, and wc 
rated the response and feel of the keys. We 
also evaluated pointing devices for both 
right- and left-handed people and consid¬ 
ered the usefulness of the LCD status in¬ 
dicators. 
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ur storage devices can endure long hours, 
natural disasters, and other forms of abuse. 



I ot unlike a day at the office. ] 


The DEI GO" 1 is a ramouabte 
JiiWwpc subsystem that alloua 
70 u La east- 
! ly remain; , 
i frans/fir, 
ami jsttw 
data, ft 5 campoaHe unth an 
extensluf! variety af sumthird 
SCSlwlDElElDE drives. 




With room for three 1" SCSI 
thsk or tape 
drives, the 
DSSOO 
model is 
the most 
compact 
removal storage subsystem 
ctitttiJdhle on die market totkiy. 


The D5500 " fs an external rack 
mount c hat buses nine half 

height bays, 
Hj allows users 
P to tmegrate 
^ any SCSI 

peripheral 
comhirtafion, and includes up to 
two 300'Wa« power supplies. 







An ideal storage 
chassis for u/urk- 
|i : statiom, network 
% servers, and PCs, 
the DS100 pro' 
Hr mtes j'lejdhilttT’ 
r for usen to mix and 
rmuch up to four 
SCSI peripherals, 



When it comes to protecting valuable data, only Kingston's rugged ventilation system for cooling today’s high'performance drives, 
storage devices have shown they can brave the elements. Used in computer rooms, workstations, and network servers, they 
Though they were designed to perform in the most demanding support more SCSI connections and have more options than any 
commercial environments, they're also tough enough to sun ot ^ er storage subsystem on the market* If that doesn't impress 

vive in army bunkers, submarines, and even in spacecraft* Our you, our unbeatable five-year warranty will* So call Kingston 

Data Silo* enclosures and Data Express™ removables are con- or your nearest dealer for more information. Because in the 

structed of rugged steel with a carefully designed and tested world of storage systems, only the strong survive* 



Call (800) 435-0670 or find us at http://www.kiri^ston*com 
Kingston Tachiuslagy Oflrpofitttod, 17600 Ncwhnpe Sneer, Fountain Valley, CA 92708 USA, (714} 4384850. Fax (714) 438-1847. 

© 1995 Kingston Technology Gtupoiaiion. Kingston Technology is a regre-tered trademark of Kingston Technology Corporation. All righEa reserved. 
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Security and Regulations Segment 

GSA #: GS00K94AGS5102-PS01 

Until now, locating unclassified 
government security information quickly - 
and keeping it in one convenient place - has 
been next to impossible. 

Datapro Information Services Group's new monthly updated CD-ROM, 
"GTAC 3 ," is the solution for quick, easy access to unclassified security data 
from sources such as: 


JUST GOT EASIER! 

Datapro has the 
First One-Stop, Electronic Source for Unclassified 
Information Security Documents and Directives: 
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DATAPRO 


Government 
Technologies & 
Computers, 
Communications, 
and Control 


• NCSC's "Rainbow Series" 

• Carnegie-Mellon University's CERT 

Advisories 

• NCSC Conference Proceedings 

• Computer Security Laboratory Bulletins 


• DoD Regulations 

• DOE Directives 

• NIST's Federal Information Processing 

Standards (FIPS) 

• Public Laws 


GTAC 3 includes over 200 unclassified documents, News Briefs, Calendar of Events - plus full 
coverage of the global information security industry. 


Datapro Information 
Services Group 

A Division of The McGraw HiU Companies 


For more information, call or fax us today. 

600 Delran Parkway, Delran, NJ 08075 
Tel: 800-328-2776, 609-764-0100 Fax: 609-764-2812 


McGraw-Hill House, Shoppenhangers Road 
Maidenhead, Bershire, England SL6 2QL 
Tel: -i-44 1628 773277 Fax: +44 1628 773628 


20 Cecil Street, 21-07 The Exchange, Singapore 0104 
Tel: +65 5384432 Fax: +65 5384436 


































. Full 486 support including DX4-1Q0 
. LCD options up to 10.4" TFT color 
■ Support for extra battery or CD-ROM drive in FDD bay 
. Optional 16-bit stereo audio card and internal speakers 
. Two PCMCIA Type II slots or one Type III slot 


* 


Multimedia 

And 

Run! 


'ant multimedia? Take it. 

With MITACs 4024, you can have an 
internal CD-ROM drive and 16-bit 
stereo audio. Get access to thousands 
of exciting multimedia applications in 
a system with support for the fill I 
range of486 CPUs up to and 
including the speedy DX4-100. 

Want portability? Take that too. 

PCMCIA support. Built-in front- 
centered trackball. Screen options 
ranging up to a 10.4" TFT color LCD. 
Floppy disk drive swappable with a 
2nd battery pack or CD-ROM drive. 
With MITAC’s 4024, you can get 
your multimedia in an 
uncompromising portable package. 

So go ahead, take the multimedia. 
And then run with it! 


MiWC # 


■ MRAC limRNATKJNALCQRP. 131:006-? -501-BBJ1 F0K88fc2-5OM2M ■ MTTAC EUROPE ITQ,-Tb!:U- 1&52-20 7300 FaK;*4-1952-2Qt£16 ■ MFTAC 4AFAN CORP,-Tel;81 -3-5430C823 FHX701-3-54204566 ■ MTTAC AUSTRALASIA PTY LTO -Tel#1 W85W66 F*c^t 
3-5K1596 ■ MI7AC □€MEXICO, SADECV-Ta152*52003399 F&lS* 5-20OW16 ■ MITACRfcCIFK (HX)LTD.-T«: 662*5288702Fa*: 052-861375^B U1TAC BEJlNG-fct06-1-8492661 fax:06-1-8402663 ■ BAHRAIN--ManlficiiComputerTetS73‘731717 
■ BIWNEKlAS^CkJii^ ^Tfrif-EGOSM2tE-35883ffi ■ HDONESA-PT MflSlensyst^n trifcte(iiu. J fct82-27-3E.1 &HJfl fa)cffl-21-3S67t® ■ lSRAfiL-Mllcfl J fe{^73-3-93552H Fte&72-3-3Z5532£ 

■ JORDAN -Comfit 1&.962-6-&44246 ■ KUWAIT -iAlDAL-KAZEMI SONS fet965-2<51 080 ■ MALAYSIA - Micro EiklcallonTet 803-7364003 Fmc 603-736586! ■ QMAN-W.J. Towell fe£9GB-7(EgQ7 ■ PH1UPPIN ES-Integraled Cdfrpute' SySlOmt Tel:63£ -722-4111 
F*E6ffl-7B1-2t13« SAUMARABIA-NAHIL Tel; 1-1645373 F«cM6453eS ■ SOUTHAFBl<^--AZCompulBrM27-11nB0504^ Fuc27-11nfl060457 ■ SYTKA-NSCCTsl 903-11-2226736 ■ THAILAND-Innovative Technology 1bl’662-5SS-2419 FbicSOS-SSO-EaIB 
■ TUNlSIA--SSandaKl Sharing Software 1bt2T6-1-7BBDOO ■ TURKE¥*-AlhlmTaH>21 6-3493351 Pax; 0-21^3477063 ■ UAE--ALVbusul CrniputereMWI 4*626667 


Circle 528 on Inquiry Card. 






LAB REPORT: ULTRAPORTABLES 


Apple’s Dynamic Duo 


I n August, Apple migrated its ultra- 
portable computer line (called the 
PowerBook Duo) to the PowerPC 
processor. Recast as the PowerBook 
Duo 2300, it provides RISC power while 
holding die line on power consumption. 
It measures only 8.5 by 10.9 by 1.5 
inches and tips the scales at only 4.8 
pounds, making it a welcome addition 
to anyone’s briefcase. 

The Duo 2300 uses a PowerPC 
603e, which has two 16-KB on-chip 
caches (one for data and one for 
code) and several power-saving 
modes. The processor can idle 
certain subsystems (e.g„ the 
FPU or perhaps the data 
cache) when they’re not in 
use. A single Type FII nickel- 
metal-hydride (NiMH} bat¬ 
tery provides an estimated 2 to 4 hours of 
battery life. Base system RAM is 8 MB, 
which is expandable to a maximum of 
64 MB. internal hard drives start at 750 


mb and can be as large PowerBook Performance 

as 1.1 GB. 

The Duo has a 9 Sc¬ 
inch backlit active- 

PowerBook 53GGc 




PowerBook Duo 2300 


Toshiba T4900CT 


0.0 0.2 0.4 

® Integer Index 


0.6 0 .S 1.0 1.2 

33 Floating-point index 


A Dell W-MHz Fenlium i 


Apple's 
PowerBook Duo 2300c. 


Battery Duration 

PowerBook 540c 
PowerBook 5300c 
PowerBook Duo 2300 
Toshiba 2150CDT 
Toshiba T4900CT 
IBM ThinkPad 755CV 



0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 

Hours: Minutes 


matrix LCD 
screen that’s a 
trifle small but 
readable. The 
engineering com¬ 
promises made to achieve the Duo’s slim 
form factor are a minimal set of I/O 
ports. It has a slot and an RJ-J1 connec¬ 
tor for an internal modem and a mini- 
DIN-8 serial connector that 
can function as a Lo- 
calTalk network port, 
printer port, or modem 
port, if required. Behind a 
hinged door lies a connec¬ 
tor for plugging the com¬ 
puter into Apple's docking 
station, the Duo Dock. An 
optional small floppy 
docking unit can plug into 
this connector to provide 
ports for Apple Desktop 
Bus (ADR) and a floppy 
drive. This makes the com¬ 


puter more capable for stand-alone work 
but requires that you remember to pack 
the docking unit and the floppy drive. 

The 603e’s low power consumption, 
combined with Apple’s power-conser¬ 
vation software, delivers long battery 
life. The BYTE balteiy-life tests showed 
that the Duo 2300 operated for 514 hours. 
In terms of performance, the Duo 2300 
weighs in with an integer BYTEmark of 
0.986029 and a floating-point BYTE- 
mark of 0.752184. Prices stall at $3500 
for a Duo 2300c with 8 MB of RAM, a 
750-MB hard drive, and a 9^-inch ac¬ 
tive-matrix LCD screen. 

—Tom Thompson 


Apple PowerBook 

Duo 2300 .. . .$3500 and up 

Apple Computer, Inc. 

Cupertino, CA 
(800) 776-2333 
(408) 996-1010 
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COLOR FOR THE ROAD 

If you happen to be on the road with your trusty color PowerBook and 
you need to knock out a full-color document for a client, whom are 
you going to call? Now you can have your color files and print them, 
too, with Apple’s Color StyleWriter 2200 (priced at $419)- This 
portable color ink-jet printer prints at resolutions of 360 dots per 
inch and can accept plain paper, medium-weight labels, #6 and #10 
envelopes, and transparency film. It measures in at just 2.2 by 11.8 
by 6,2 inches and weighs in at just over 3 pounds [4.2 pounds with 
the battery attachment). 

The printer takes only a few minutes to set up and consists mainly 
of clipping either a black- or color-ink cartridge into the print-head 
assembly, A storage case holds the ink cartridge when you travel with 
the printer. The printer connects to a PowerBook via a serial cable. 
Several floppy disks contain the printer-driver software and 19 ad¬ 


ditional TrueType fonts. 

Printing speeds are deter* 
mined by two factors. First, the 
more gutsy the PowerBook’s 
processor is, the faster the 
driver generates the page lin¬ 
age. For best appearances, 
you T ll want to have your appli¬ 
cation generate page images 
at 144 dpi or better, which 
means more data must be 
shipped to the printer. This, in turn, slows the printing process. But 
the wait is worth it: Color output is gorgeous and rivals the output 
quality of the Hewlett-Packard 12000 ink-jet printer. —IT 
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Tired of fumbling around behind your desktop system for a serial 
port every time you have to transfer files to and from your desktop 
system and ultraportable? 

The Gateway 2000 Liberty DX4- 
100 Deluxe, the IBM ThinkPad 
701C, and the Hewlett-Packard 
OmniBook 600CT have in¬ 
frared ports and accompa¬ 
nying software for wireless 
data transfer. You point the 
Irda-compliant ports on 
these advanced ultra¬ 
portables to an infrared module connected to the desktop to 


Digital Equipment put a lot 
of thought into the track¬ 
ball on its HiNote Ultra 
CT475. The left-click 
mouse button wraps al¬ 
most entirely around the 
trackball, while the sel- 
dom-used right-click but¬ 
ton is just a sliver above 
the trackball. 


,W77 

it iii 
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exchange files, or to an infrared-capable printer to print docu¬ 
ments. 


The ThinkPad 701C comes with an expansion unit (it attaches to 
the back of the system) called the MultiPort II, which has 
eight ports for a serial device, a parallel device, audio input 
and output devices, a keyboard, a mouse/numeric keypad, a 
power port, and an external display. The module weighs less 
than one-half pound, and you can leave it home if you don’t 
anticipate attaching external devices during your jaunt. 



PRIMAX’S COLORMOBILE OFFICE 


So you’ve picked your ultraportable and portable printer. What’s 
left? How about a color scanner for the road that can handle al¬ 
most any scan job. Primax Electronics’ (Campbell, CA, (800) 
338-3693 or (408) 364-2800) ColorMobile Office ($289) fea¬ 
tures a modular design so that you can snap on attachments for 
hand-held, sheet-fed, and self-motorized scanning of images 
and documents. 

The ColorMobile Office weighs only 2 pounds and supports any 
image mode from black-and-white up to 24-bit true color at 
resolutions ranging from 100 to 400 dots per inch. The Color- 
Mobile Office working alone as a hand-held scanner can scan 
pages from a book or manual. If you have shaky hands, the 
Motor Module attachment rolls the scanner along a flat track¬ 
pad for up to A4-size documents. The Office Feeder sheet-fed 
module sucks in 4-inch-wide business cards or photographs. 

The scanner is bun¬ 
dled with the TWAIN- 
compatible ImagePals 
Go file management and 
image-editing software. 
It also includes Readlris 
Intelligent Text Recog¬ 
nition OCR software to 
edit scanned-in text 
files. ColorMobile Office 
works on AC power and 
hooks up to a system via 
the parallel port. 


Primax's ColorMobile Office lets you scan 
documents while in transit. 


On the two Austin ultraportables, the Sceptre TS37 Subnotebook, and Gateway’s 

Liberty, you have to pull the external floppy drive off the parallel port if 
you want to connect a parallel-attached network adapter, printer, or 
external CD-ROM drive. The Compaq Contura Aero 4/33C Model 
250 uses its PC Card (formerly PCMCIA) slot for its external floppy 
drive, which occupies a valuable expansion slot. The other ultraporta¬ 
bles have ports dedicated for their external floppy drives. 


Hewlett-Packard's OmniBook 600CT gets one 
of the best usability ratings, but its mouse 
that pops out the side of the system is 
really annoying. The mouse attaches to 
the ultraportable via a plastic leash that 
not only proved restrictive when mov¬ 
ing the cursor but also felt like it would 
break off with a quick jerk. 



Zinc-Air Batteries Last All Day 

In portable computing, no technology seems to be changing 
more rapidly than that of batteries. Today, nicad batteries are 
being eclipsed by nickel-metal-hydride (NiMH) and lithium- 
ion cells. On the horizon, however, are zinc-air batteries that 
can power a laptop for between 10 and 15 hours. 

AER Energy Resources ((404) 433-2127) has developed zinc- 
air batteries (priced at $399) for portable systems from Toshiba, 
Hewlett-Packard, and Zenith that can last an entire workday. 
Zinc-air cells, which store 150 watt-hours of energy, have two to 
three times more gravimetric energy than nicad and NiMH bat¬ 
teries, but the batteries are boxy and bulky at about 4 pounds. 
These batteries use oxygen from the air to support reactions that 
generate electricity, and they need more airflow than other bat¬ 
teries. 

Besides the benefit of longer running time, zinc-air batteries 
lack the memory effect found in nicad batteries, so you can 
recharge them anytime rather than waiting until the battery is 
totally drained. The batteries, however, endure only 25 to 50 
recharge cycles, but according to AER representatives, you get 
200 to 400 hours of total run time from a zinc-air battery, which 
is about the same as with nicad and NiMH batteries that have 200 
to 300 recharge cycles. 
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Introducing The 


Gateway 2000 Solo 


Portable Multimedia PC! 









Ufe is an adventure. Packed with twists and turns because you never take 
the beaten path. You need a computer that’s up for the ride, but won’t weigh 

GATEWAY2000 you down. It’s time to go solo. 

$ ^ ^ O The Gateway 2000 Solo'* PC is your ultimate Microsoft®’ Windows 1 ® 1 95 

portable. Priced from $3499, this Pentium 1 * processor-based multimedia portable melds our famous values with 
cutting-edge technology. The Gateway 2000 Solo PC is outfitted to be your primary computer, and starting at 
only 5.6-pounds,* ready to roll through even the most rugged computer terrain. 

It’s full-featured and will be your companion on every junket, from the rugged outback to the urban jungle. 
Choose your model with a 75MHz or 90MHz Pentium processor. All Gateway Solo models have a removable 
hard drive, minimum SMB RAM, 256K L2 cache, modular bay for 3.5-inch floppy or CD-ROM drive, full- 
sized keyboard with Windows 95 keys, and either MS Office 95, Professional Edition or MS Works 95. 

And because the most scenic panoramas don’t include outlets, you’ll get a high-capacity lithium battery for 
hours of computing power. It’ll just be you and your Gateway Solo portable PC traversing the globe. 
Everything you need, right at your fingertips. And when you’re called back to home base, its optional docking 
bar allows easy connection to a host of external gear including a monitor, keyboard and printer. 

What’s keeping you tied to the office? Multimedia is no longer relegated to desktop computers. With this 
portable’s large active matrix color display, modular CD-ROM drive, integrated stereo speakers and microphone 
you get multimedia wherever your travels take you. 

All portables from Gateway 2000* are built rock-solid with quality in mind. We know that occasionally a pothole 
appears on life’s highway, so every Gateway portable comes with 24-hours, seven-day a-week technical support. 

So the next time you hear the call of the wild, go solo! Call Gateway 2000 today for more information! 

K'onfixuruthm includes: 540MB Hard Drive, SVGA Active Matrix Colt* Display and Option Bay Cover. 
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NO PAYMENTS 8 0 0 


"You’ve goi a frietui in the business ."® 

8 4 6 - 4 2 8 9 


Pentium 

■ processor 


610 Gateway Drive • P.O. Box 2000 • N. Sioux City, SD 57049-2000 • Phone 605-232-2000 • TDD 800-846-1778 • 

Fax 605-232-2023 • FaxBack 800-8464526 • Component Add-On Sales 800-846-2080 • Sales Homs: 7am- 10pm Weekdays, 

9am4pm Saturdays (CDTl 


€1995 Gateway 2000. Inc. Gateway 2000. black-and-white spot design, tT logo and “You’ve got a tnend at the business" slogan at? registered trademarks, 
and EZ Pad and Gateway 2000 Solo are trademarks of Gateway 2000, Inc the Intel Inside logo, Intel and Penlium are registered trademarks of Intel 
Corporation. Ail other brands and product names arc trademarks or registered trademarks of then respective companies. All prices and configurations are 
subject to change without notice or obligation. Prices do not indude shipping or applicable sales tax. 
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ULTRAPORTABLES 


ROLL CALT, OF ULTRAPORTABLKS TESTED 



H 

K 

0 

a 

u 

OS 

GO 

< 

J 



ATAT GLOBAL INFORMATION SOLUTIONS 

AUSTIN DIRECT 

AUSTIN DIRECT 

COMPAQ COMPUTER CORP. 

W 

CLOBALYST130 

486 STEPLITE NOTEBOOK 

486 STEPLITE NOTEBOOK 

CONTURA AERO 4/S3C MODEL 250 

Price as tested 

$2223 

$2065 

$2407 

$1199 

Performance rating 

5.6 

4.6 

6 1 

3.4 

Features/ease of use 

7.9/77 

7.1/7.8 

7.2/7.8 

6.2/6.6 

Screen quality 

7.3 

7.0 

6.2 

27 

Battery life (hr:min:sec) as tested 

3:52:28 

2:52:15 

3:18:33 

4:22:47 

Traveling weight (lbs.) 2 

6.1 

6.4 

6.6 

5.7 


MICROPROCESSOR 





CPU/MHz 

486DX4/75 

486DX2/50 

486DX4/75 

486SX/33 

Voltage 

3.3 

5.0 

3.3 

5.0 

SYSTEM RAM 





RAM as tested/max. RAM (MB) 

8/20 

8/20 

12/20 

8/20 

Memory speed (ns) 

70 

70 

70 

70 

Memory architecture 

Noninterleaved 

Fast-paged 

Fast-paged 

Paged 

SYSTEM BIOS 





BIOS vendor 

SystemSoft 

Phoenix 

Phoenix 

Compaq 

Flash ROM upgradable 

• 

• 

• 

• 

System ROM BIOS shadowing 

• 

• 

• 

• 

Video ROM BIOS shadowing 

• 

• 

• 

a 

• 

VIDEO 





Screen manufacturer 

Sharp 

Sharp 

Sharp 

N/A 

Graphics accelerator manufacturer/model 

Chips & Technologies 65535 

ACC 2066NT 

ACC 2066NT 

N/A 

Diagonal screen size (inches) 

10.4 

9.5 

9.5 

7.8 

Display technology 

Passive-matrix 

Passive-matrix 

Passive-matnx 

Passive-matrix 

Max. display resolution (pixels)/total colors 

640x480/256 

640x400/256 

640x480/256 

640x480/16 

Graphics memory as tested/bus width (bits) 

512-KB DRAM/32 

512-KB DRAM/32 

512-KB DRAM/32 

512-KB DRAM/16 

External VGA display support 

• 

• 

• 

• 

Max. ext. display resolution (pixels)/total oolors 

1024x768/16 million 

1024x768/256 

1024x768/256 

640x480/16 

Simultaneous int. and ext. display/key-activated 



•/• 

>• 

toggle for display selection 





BATTERY 





Battery type 

NiMH 

NiMH 

NiMH 

NiMH 

Supports multiple battery packs / hot swapping 

>/• 

yo 

0/0 

0/0 

MASS STORAGE AND FLOPPY DRIVES 





Hard drive manufacturer and model 

Toshiba MK1824FCV 

Toshiba MK1824FCV 

Toshiba MK1924FCV 

Compaq 250 

Hard drive interface type/average access time (ms) 

IDE/13 

IDE/13 

IDE/13 

IDE/17 

Hard drive controller cache (KB) 

128 

128 

128 

None 

Hard drive formatted capacity/largest available (MB) 

340/540 

335/810 

517/810 

250/250 

Removable hard drive 

• 

• 

• 

O 

Standard 3)4-inch floppy drive 

Internal 

External 

External 

External 

I/O PORTS (BUILT INI 





Number of nine-pin serial ports 

1 

1 

1 

1 

Number of 25-pin serial ports 

N/A 

1 

1 

N/A 

UART type 

16550 ____ 

16550 

16550 

16550 

Centronics parallel port 

Bidirectional 

EPP 

EPP 

EPP 

Pointing device 

Trackball 

Trackball 

Trackball 

Trackball 

External keyboard port 

• 

• 

• 

O 

Type II /Type III 

N/A/1 

N/A/1 

N/A/1 

1 /N/A 

Other I/O ports 

N/A 

N/A 

N/A 

N/A 

SOUND 





Integrated sound 

O 

O 

O 

O 

Built-in microphone 

N/A 

N/A 

N/A 

N/A 

Ext. microphone port 

N/A 

N/A 

N/A 

N/A 

Ext. speaker port 

N/A 

N/A 

N/A 

N/A 

Volume control 

N/A 

N/A 

N/A 

N/A 

ADDITIONAL FEATURES 





Embedded/overiaid numenc keypad 

• 

• 

• 

• 

Wattage 

24.0 

30.4 

30.4 

10.0 

Switchable voltage 

• 

• 

• 

) 

SOFTWARE 





DOS disks included 

• 

• 

• 

o 

Microsoft W<ndows 3.1 disks included 

• 

O 

O 

o 

Microsoft Windows for Workgroups disks included 

b 

• 

• 

o 

Other 

AT&T Mail Access Plus, OAG FliqhtDisk. 

Microsoft Office Standard 4.2 

Microsoft Office Standard 4.2 

TabWorks, WinLInk Transfer Uti 


AT&T Vistium. Share. CompuServe. 



and Lotus Organizer 


GEnie. Prodigy, WinComm Lite 




MISCELLANEOUS 





14.4-Kbps fax modem 

mi 

N/A 

N/A 

N/A 

External battery charger (for secondary battery) 

Included 

Optional 

Optional 

Optional 

Additional battery 

Optional 

Optional 

Optional 

Optional 

Standard warranty length (years)/coverage 

1/P. L, R 

1/P, L 

1/P, L 

3/P, L, F, R 

VENDOR INFORMATION 





Toll-free phone 

(800)447-1124 

(800) 752-1577 

(800) 752-1577 

(800)345-1518 

Phone 

(513)445-5000 

(512) 339-3500 

(512) 339-3500 

Call local Compaq dealer. 

On-line address 

pcc.info@daytonoh.attgts.com 

http://www.ipdechinc.com 

http://Www.ipctechinc.com 

h1tp://www.compaq.com 

Inquiry number 

1229 

1230 

1231 

1232 


= BYTE Best. •= yes; O = no; N/A - not applicable. 

1 Not SL-enharvced. 

2 The traveling weight includes the system and its components, such as a floppy drive, adapters, and a battery pack. 

3 One optional extra Type III in expansion dock. 
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<TV DFGITAL EQUIPMENT ZUf. 

GATEWAY 2 DUD 

BEHLETT-PICIAlrU CD. 

IBM f C CO. 

SCEPTRE TECHNOLOGIES, INC. 

ZEOS INTERNATIONAL 

ZEOS INTERNATIONAL 

'W NIHQTE ULTRACT41S 

LIBERTY 0X4-1111} DELUXE 

OMflIEDDK scan 

THINKPAD 7 D1C ’ 

TS37 S If ON DIE S000 

MERIDIAN 40DA 

MEftlTHIMHDOC 

$4999 

$4499 

$3999 

$4599 

$1695 

$3495 

$2795 

7.1 

9.9 

6.4 

6.4 

3.9 

7.7 

7.6 

78/7.9 

84/7,8 

6,3/03 

8,0/81 

70/7.7 

7.1/8.0 

7.1/8.0 

10,0 

36 

8.1 

8.2 

3.0 

9.9 

0,4 

4:39:55 

4:15:12 

5:46:10 

2:08:32 

3:31:46 

2:29:49 

2:20:39 

5.6 

6,1 

5.0 

6,4 

6.4 

6.0 

6.0 

486DX4/75 

406DX4/10O 

4B6DX4/75 

486DX4/75 

486SX/33 

406DX4/1OO 

486DX4/100 

3.3 

3.3 

33 

3.3 

5.0 

3.3 

3,3 

a/24 

24/24 

8/32 

8/24 

8/12 

8/20 

8720 

70 

70 

70 

70 

70 

70 

70 

Interleaved 

Paged 

Paged 

Paged 

Interleaved 

Past-paged 

Fast-paged 

SystemSoft 

SystemSoft 

Phoenix 

IBM PC Co. 

SystemSoft 

Phoenix 

Phoenix 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

O 

• 

• 

Toshiba 

Sharp 

Toshiba 

Sharp 

Sharp 

Toshiba 

Toshiba 

Chips & Technologies 555-15 Chips & Technologies 65545 

Chips & Technologies 55545 

Chips 5 Technologies 65545 Chips & Technologies 65540 

Cirrus 6440 

Cirrus 6440 

9.5 

10.4 

9.5 

10.4 

9,5 

7.9 

7.9 

Active-matrix 

Dual-scan 

Active-matrix 

Active-matrix, 

Dual-scan 

Active-matrix 

Dual-scan 

540x480/256 

640x400/256 

640x400/65,536 

640x480/256 

640x480/256 

640x480/256 

040x480/256 

1 -MB VRAM/32 

1-MB DRAM/32 

1-MB DRAM m 

1 -MB DRAM/32 

512-KB D FLAM/16 

1 -MB DRAM/32 

1 -MB DRAM/32 

• 

• 

m 

• 

• 

• 

m 

1024x758/16 million 

1024x768/256 

1024x768/05,536 

1024x760/16 million 

1024x768/256 

1024x769/256 

1024x760/256 

•/• 

•/• 

m/o 

M 

• • 

mm 

•/• 


Lithium-ton 

evo 

Lithium-Ion 

(D/m 

Lithium-ion 

0/0 

Mead (optional NiMH) 

am 

NIMH 

am 

NiMH 

0/0 

NiMH 

ora 

Toshiba MK1024FCV 

IBM DBOA-2720 

Integral Viper 260 

IBM DBOA-2360 

Hitachi DK221A34 

AreaJ A348 

Areal A340 

IDE/12 

IDE/13 

PC Card ATA/16 

IDE/13 

1 DE/12 

IDE/12.3 

IDE/12.3 

256 

N/A 

32 

64 

64 

32 

32 

528/520 

720/720 

260/260 

540/720 

250/020 

350/350 

350/350 

6 

• 

• 

O 

# 

O 

O 

External 

External 

External 

External 

External 

External 

External 


11 1 11 11 


1 

1 

N/A 

N/A 

N/A 

N/A 

N/A 

16550 

16550 

16550 

16550 

8250 

16550 

16550 

EPF 

EPP 

Bidirectional 

EPF 

Unidirectional 

Bidirectional 

Bidirectional 

Trackball 

E2 Point Integrated Pointer 

Pop-out mouse 

TrackPoint III 

Trackball 

TaiePotnl 

TruePoint 

• 

• 

O 

• 

• 

• 

• 

M/A/ 1 3 

None/i 

N/A /1 

N/A /1 

1 /None 

2 /None 

2 /None 

N/A 

N/A 

Infrared 

Irda, audio I/O, headphone, 
speaker, and microphone 

N/A 

m 

N/A 

• 

O 

• 

• 

O 

O 

Q 

O 

N/A 

• 

• 

N/A 

o 

O 

• 

N/A 

• 

• 

N/A 

6 

O 

• 

N/A 

• 

• 

N/A 

o 

o 

• 

N/A 

• 

• 

N/A 

• 

m 

• 

• 

# 

• 

• 

• 

m 

30.0 

35.0 

40,0 

30.Q 

25,7 

37,0 

37.0 

• 

• 

• 

m 

• 

* 

• 

Q 

• 

O 

m 

• 

• 

• 

O 

O 

o 

o 

• 

O 

o 

O 

• 

o 

m 

O 

• 

• 

OAG Fl ight Disk , Lciub 
Organizer, TranXit, Compu 
Serve. InterNav for Delphi 

OAG RighlDisk, Ascend, and 
■ Microsoft Office 

LapLtnk Remote, AOL, Compu¬ 
Serve, and Day-Time Organizer 

N/A 

N/A 

Microsoft Works 

Microsoft Works 

N/A 

Included 

N/A 

included 

N/A 

included 

Included 

Optional 

Optional 

Optional 

N/A 

Optional 

N/A 

N/A 

Optional 

Included 

Optional 

Optional 

Optional 

included 

Included 

3/P, L, R 

1/P, L, R 

3/P. L, F 

3/P, L, F, R 

1/P, L, R 

1 /P, U F, R 

1/P, L, F,R 

(900) 642-4532 

(800) 846-2000 

(800) 443-1254 

(BOO) 426-2968 

(060) 708-2878 

( 000 ) 554-5226 

(000) 554-5226 

(600) 460-0894 

(605) 232-2000 

(503) 715-4100 

(914)766-1900 

(818) 369-3698 

(612) 623-9614 

(612) 623-9614 

on CompuServe, go DEC 

on CompuServe, gatewaySQOO 

http;//wvw.hpcvbbs.extemalhp.oom htlp//www.ibm .com 

1 0O573.714@oompuserve.com 

on CompuServe, go zeos 

on CompuServe, 90 zees 

1233 

1234 

1235 

1236 

1237 

1238 

1239 


Warranty: 

P = parts F - frelghl \Q repair center 

L = tabor FT = return to customer 
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BYTE 


ON 


Networking 


>er . 
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BYTE has compiled every major article written on network¬ 
ing from the January 1993 issue through the October 
1994 issue on a multiple disk set. With easy-to-use 
search and retrieve capabilities, tliis fully indexed 
text database allows you to access valuable tech¬ 
nology and product information from networking 
product reviews, features, news analysis, and tech¬ 
nical columns from the pages of BYTE. All articles are 

written by BYTE’s staff, contributors, 
and other industry experts. 


$ 14 . 95 ! 


__ UN 

I NETWORKING 


3-Disk Set 


AVAILABLE 
ON DISK*. 


Here are jusi a few of 
the articles you'll find on disk: 


♦ Network Connections 

♦ Fine-l\ine LANtastic 

♦ Linking LANs 

♦ Printers Talk Back 

♦ NetWare Goes Global 


♦ Modems for High-Speed 
Communications and 
Portability 

♦ Digital Remote Access 

♦ Network Management 
Systems 

PLUS MORE! 


♦ Enterprise Computing 

♦ Report on Networking 

♦ LANs Make the Switch 

♦ Wireless Mobile 
Communications 


Place Your Order Today! 

Complete order form and send to: BYTE on Networking, Attn, Circulation DepL, 

One Phoenix Mill Lone, Peterborough, NH 03458 
or lax to 603-924-2603 

□ Check Enclosed 

(Make checks payable to BYTE Magazine, US funds only) 

□ MasterCard □ VISA □ AMEX 

Card #______Jxp. Date 

Signature___ _ 

Canadian and U.S, orders, please odd $2.95 for shipping and handling. 

Outside North America, add $5-00 far air moB delivery. Please allow 6-B weeks for delivery. 

Disk format 3 1 /? inch. Currently a va i table for Windows only. 


For telephone orders using a credit card (MasterCard, VISA, or Ameriran Express] 

CALL 1-800-924-6621 


Name _ 
Address 
City _ 
Country 


State 


-Zip. 


DK4127 

























CORE TECHNOLOGIES 


Is There a GLINT in Your Future? 


A close look at a coprocessor 
that accelerates 3-D graphics 


TREVOR MARSHALL 
AND JOHN DAVEY 

B oth the Pentium and the PowerPC deliver suffi¬ 
cient horsepower to display 3-D images on desktop 
computers. But as powerful as these processors are, to 
offer real-time support of 3-D imagery, they require an as¬ 
sist from dedicated hardware. 

The GLINT chip from 3Dlabs is the most mature of 
all the chips, from several manufacturers, that will bring 
true 3-D graphics display capabilities to the desktop over 
the next few years. These chips won’t produce images 
like you see in Hollywood films because they use a tech¬ 
nique called Gouraud shading instead of the more photo¬ 
realistic ray-tracing mechanism. But they do produce im¬ 
ages that can move fast enough to fool the eye into the 
illusion of three dimensions. 

In this article, we will explain how the GLINT 300SX 
chip connects to external hardware and how a GLINT 
board produces fast real-time 3-D displays. We will also 
look at a few features that 3Dlabs added to the chip to 
make 3-D displays really sizzle. 


3-D Display Basics 

A lot of hardware and software technology goes into pro¬ 
ducing a 3-D graphics display system. Chips such as the 
GLINT 300SX can produce 300,000 Gouraud- 
shaded triangles per second, but very few soft¬ 
ware packages are currently capable of dri¬ 
ving them to this capacity. Even a 120-MHz 
Pentium processor with a fast PCI bus con¬ 
nected to the GLINT is capable of generating 
only about 200,000 triangles per second. 

Several factors limit the speed of 3-D op¬ 
erations. A lot of information has to be passed 
over the bus. It takes 29 32-bit parameters to 
describe each of the two shaded triangles that 
make up a polygon. This translates into a sus¬ 
tained data rate of 10 MBps, which is im¬ 
practical over an ISA bus and even difficult for 
the PCI bus (see “Fast Transit,” October 1992 
BYTE). The applications software itself also 
has to keep track of an extra dimension of pa¬ 
rameters, which places a further load on the 
CPU. So a ton of thought has been put into 
ways in which the graphics processor can re¬ 
duce the computing load on the host CPU. 

The GLINT not only handles multiple dis¬ 
play windows (so only part of a screen needs 


updating between frames), it also keeps track of Z-buffer 
data (used to plot only those objects in the “front” of the 
image). In addition, the chip manages the alpha blend¬ 
ing (transparency); fogging (which enhances the illusion 
of depth); copying (which moves a cube of 3-D data, not 
just a 2-D image plane); and dithering (a technique for in¬ 
terpolating colors to make surfaces look smoother). 

To do all this, GLINT uses two memory systems: a 
VRAM frame buffer that contains the actual pixel infor¬ 
mation, and a DR AM-based local buffer that contains the 
Z-buffer, alpha blending, and other 3-D housekeeping 
bits associated with each pixel in the display buffer. 

Why So Many Pins? 

The GLINT chip comes in a 304-pin package. It’s a gate 
array made for 3Dlabs by IBM Microelectronics, and it 
looks similar to IBM’s PowerPC 601 CPU. The size of the 
silicon die, however, is larger than that of the 601, and it 
has more transistors. One of the reasons there aren’t too 
many good 3-D graphics display chips available is that, as 
the die size indicates, they tend to be pretty complex 
beasts. Luckily, despite its internal complexity, the GLINT 
hardware interface makes it really quite simple to inte¬ 
grate into a display system design. 

As the figure “GLINT 300SX Interfaces” shows, in a 
typical GLINT display system, the chip can simultane¬ 
ously access data from the PCI bus, a 64-bit-wide VRAM 
frame buffer memory, and a 48-bit-widc DRAM local 
buffer. Pins are also required to handle the VRAM and 
DRAM address buses. 

The GLINT connects directly to the PCI bus, which 


GLINT 300SX Interfaces 

64-bit-wide serial video data 


f 


64 bits 


► RAMDAC “ 
RGB 


Video 

connector 


Frame buffer 
(VRAM) 


Control 

lines 


GLINT 


9 bits 
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The GLINT as a video controller in a PCI-bus display board. Little glue logic is 
required to connect the chip to the PCI and RAM buses. 


OCTOBER 1995 BYTE 167 


























Circle 118 on Inquiry Card. 




Make no mistake about it! 

The most fully-featured, 
automated daia entry 
software is now the 
most accurate. 

TftEFORNT 4 WITH TRKR. 

The technology behind 
our latest success story is 
Tri-CR. Our new 
t powerful character recogni- 
► lion software provides you 
* with even greater accuracy. 


Automated 
Data Entry. 


Accuracy 
From 
A to Z. 



Whether your forms 
contain hand print 
or machine print text, 
you're assured the 
highest level of accuracy 
available. What’s 
more, it’s affordable 
too. Telcform 4 with 
our new’ cutting-edge 
technology is just $ 1495. Call 
800-659-8755 to order 

or for more information. 





READS MACHINE 
PRINT TEXT [OCR) -s 


awgiagr-; 


. •" .m iV ; t. 


TELEFORM 4 PROCESSES 
REGISTRATION FORMS, 
SALES ORDERS, TIME 
l CARDS, C1AJMS. 
SURVEYS AND MORE 


r-is 


Cardiff 'WS 


OftWIR 


PHONE 619-931-4530 FAX. 619-931-4550 


READS HAND 
PRINT TEXT (IOI| s 


READS 

OPTICAL MARK 
RECOGNITION — 
ENTRIES 


wumm to you k mxt mrmy \ 

•AMf-v km • MKKo:;or-ry/i, i uuvv;, i r'-'i 


FEATURED UNIX PRODUCTS 
FOR MICROSOFT WINDOWS NT 
FROM SOFTWAY AMERICA: 

■ Hummingbird eXceed X for Windows NT $397 

FuH feolwed X software for Windows HI 

■ B&W Connect NFS for Windows NT from $359 

Client & server HFS solutions for HJ 

■ MKS Toolkit for Windows NT $199 

UNIX f shell, commands & utilities hr N1 

■ Microsoft Windows NT 3.51 Workstation $299 

The new *Open Systems' workstation 

M Microsoft Windows NT 3.51 Server from $695 

The ultimate multi-OS server 

Other great UNIX produets for Intel PCs 

M UnixWare Personal Edition 2.01 $289 

Desktop UNIX with grophia & networking 

■ UnixWare Application Server 2.01 $1,095 

Unlimited user UNIX with the 'works'I 

■ WordPerfect 6.0 for UnixWare $331 

State of the art graphical word processing for UNIX! 


For years the UNIX 711 system 
vendors have been trying to 
make UNIX and Windows work 
together on the same mac hine - 
without much luck. Now its our 
turn to show you how Windows 
NT can lx.* your next integrated 
“Open Systems’ platform 

Soft way America is one of the 
world's leading suppliers of UNIX 
products for Intd-oased platforms. 
We specialize in integrating t ’NIX 
tools and networking products 
with Microsoft Windows NT — 
tools to give you NFS client/server 
networking. X Windows, UNIX 
commands & utilities and full 
blown UNIX development 
environments. On ton of that we 
offer great prices and support on 
all products and a no risk 30-day 
money back guarantee that makes 
us the place to come for UNIX 
products! 

CALL NOW... 


1-800-CET-UNIX 


Microsoft m 



Call for our complete list of UNIX products! 

BONUS!!! 

Order one of our products for Windows NT 
today and receive a FREE shareware and 
sampler CD-ROM containing the hottest 
UNIX & internet tools for Windows NT. 


■Softnuvfl 

Imprlra ^ 


B * GREAT PRICES 

• SERVICE & SUPPORT 
• SATISFACTION GUARANTEED 


Softway America Incorporated 
P.0 Box 2821 

Evergreen, Colorado 80437-2821 
Phone: 303/670-5345 
Facsimile: 303/727-7618 
E-mail: salesOsoftway.com 
WWW: http://Www.softway.com/america 


Aff frot/ernenrib and frcidenMi r ^r5 are rfie proyjwTy of rfneir resperfivf otwerj 




The GUNT displaying a 3-D object with fogging, which enhances the 
illusion of depth. 

eliminates the glue logic normally required to communicate to the 
bus. This also reduces a graphics board’s component count and 
cost. The GLINT has an internally set PCI manufacturer’s ID of 
0x3d3d (clever—3Dlabs) and supports all the signals and regis¬ 
ters defined in the PCI 2.0 standard. It has internal DMA, which 
allows either command or data blocks to be hurst over the bus at 
around 20 MBps. This capability is important—without burst 
mode, you can get a data rate of only 3 to 8 MBps on a PCI bus. 

Connecting VRAM and DRAM to the GLINT is very easy 
indeed. The address bus is internally multiplexed, so you can 
just connect the GLINT address pin through a damping resistor 
to the address lines on the memory. The control and data lines con¬ 
nect in the same way. Again, no glue logic is necessary. 

When the GLINT powers up, it senses the state of some of 
the data lines (which are pulled either up or down by resistors) and 
configures its internal logic to address the amount of RAM pre¬ 
sent. It also automatically sizes the data bus widths (bus widths 
of 32,48, or 64 bits are supported, depending on whether you’re 
addressing DRAM or VRAM). This lets you customize the dis¬ 
play system for the exact features you need. Once you've con¬ 
sidered a few control lines and redundant power and ground 
lines, all 304 pins have been accounted for. 

The VRAM has another 64-bit data bus, which passes the se¬ 
rial pixel data to a RAMDAC. The latter component assembles the 
64-bit stream into pixels of different sizes. These 64-bit chunks 
of data can be modified to produce eight 8-bit (256 colors) pix¬ 
els, four 16-bit (thousands of colors) pixels, or two 24-bit (millions 
of colors) pixels, as determined by the RAMDAC's display mode. 
This pixel bus operates at a maximum speed of 150 megapixels 
per second. 

Having all these separate buses gives the GLINT massive pro¬ 
cessing power and throughput. It can he receiving a PCI com¬ 
mand, writing a new pixel to the VRAM, and reading mask and 
Z-buffer information from the local DRAM, all during the same 
system cycle. It would not be possible to do these operations all 
at once with a general-purpose CPU, like the PowerPC 601, 
which handles only one 64-bit data access at a time. 

Video Features 

As important as throughput is to a display’s performance, for 3- 
D imagery, additional image-processing capabilities are crucial 
for fast screen drawing. The GLINT provides hardware support 
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So before you jump in with both feet, make sure the relationship is going to work. 
Look for the NSTL Seal. 

National Software Testing Laboratories puts hardware and 
software through the most rigorous testing in the industry. Our 
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together, get along great — or they can’t carry the Seal. And 
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adapters and printers. 

For more information about the NSTL Seal or a list of manufacturers who have 
earned it. call 800-220-NSTL or 610-941-9600. Before you walk down the aisle. 
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in a number of areas. Three worth mentioning in detail are an¬ 
tialiasing, color dithering, and screen-buffer clearing. 

Antialiasing: This important graphics operation helps con¬ 
vince the eye that an image appears “real” and not computer¬ 
generated. When the display system draws a diagonal line, it 
does so by illuminating a set of pixels on the screen. The pixels 
in this line appear as discrete steps, particularly at the transition 
(or boundaries) between screen pixels. Antialiasing adds extra pix¬ 
els to the line, which smoothes out these sharp boundaries. 

The GLINT chip does this automatically by calculating the 
correct color and position for each pixel so that such boundary ef¬ 
fects are minimized. The host software tells the GLINT to draw 
a line in 3-D space, and the GLINT draws it with depth percep¬ 
tion and automatic antialiasing characteristics. This allows the ap¬ 
plications software to operate purely in a fast vector-drawing 
mode. The screen at left shows a typical 3-D vector program 
whose output has been enhanced using the built-in antialiasing and 
fogging effects. 

Color dithering: When it is shading a surface, the GLINT cal¬ 
culates all the pixels with 32-bit accuracy. Only at the end of the 
pipeline does it convert them to the 24-, 16-, or 8-bit color display 
modes. A dithering unit at the end of the graphics pipeline takes 
the 32-bit color value and tries to display it so that, even if only 
256 colors are available on-screcn, the eye interpolates between 
the different colored pixels and perceives an intermediate color 
value. The GLINT does this interpolation inside a 4- by 4-pixel 
matrix (16 pixels) with no speed penalty at all. Surprisingly, it 
works very well, assisted by the additional pixel-averaging effect 
of the shadow mask apertures on your CRT. 

Clearing the screen buffer: The frame buffer VRAM has a 
built-in “fast clear” hardware mode that allows it to be cleared very 
quickly indeed. But in a 3-D graphics display system, it is also im¬ 
portant to clear all the Z-buffer and alpha information in the 
DRAM local buffer. 

However, DRAM does not have a fast-clear hardware capa¬ 
bility. To clear it, you typically have to write a new value to 
every memory cell. This is not practical to do at the typical 30 
frames per second necessary to achieve smooth motion in a 3-D 
display environment. So the GLINT Z-buffer has a feature called 
“fast clear.” 

Instead of clearing the entire Z-buffer on every frame, the 
GLINT divides the screen into 16 or 256 segments that get cleared 
only on sequential frames. The GLINT keeps track of which seg¬ 
ments have been cleared, and if you are drawing into a section that 
hasn’t been cleared recently, it uses a cleared pixel value when cal¬ 
culating the new Z-buffer value. Tag bits, kept in the local buffer 
DRAM memory, indicate whether or not a segment has been 
cleared. 

The Future Is 3-D, but Faster 

The GLINT is the first of a scries of 3-D graphics controllers to 
come to market. While other manufacturers are producing simi¬ 
lar chips that are less expensive, 3Dlabs is concentrating on build¬ 
ing display controllers that define the state of the art for desktop 
graphics systems. Future versions of the GLINT chip will be 
able to directly handle texture mapping, and no doubt they’ll run 
faster. ■ 


Trevor Marshall, a consulting editor for BYTE, is chairman of YARC 
Systems. John Davey is a project engineer at YARC Systems who 
has worked on a GLINT display board. They can be reached on the 
Internet at trevor@yarc.com and john@yarc.com, respectively. 
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UPGRADE TO RAID 


Single or dual MID controllers 
with optional automatic 
fail-over. 


N+1 front removable load shar¬ 
ing power supplies dedicated to 
each MID controller 


LCD panel and keypad tor 
MID status display and 
configuration 


True hot-plug drive modules 
from 500MB to 4.2GB. 


Up to 33.6GBper (3u)EIA. 
modularly expandable. 


Cold, warm or hot spare drives. 

Up to 200GB of MID in a 40' 
rack. 



Optional Spktnx unit to rack- 
mount a desktop SPARC®. HP or 
SGI workstation for network 
addressable RAID. 


Battery-backed audible and LED 
alarm indicator panel for power 
and temperature monitoring. 


MID levels 0,3, or 5 with up to 
28 drives, and 32MB cache per 
controller. 


Individual, front removable, disk 
power supplies for further redun¬ 
dancy and fault tolerance. 

LCD/keypad for disk 
information display and 
setling 

Complete flexibility in MID set 
definition. 
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LynxStak 



LynxTower 



Without the Up-front Investment. 


Incrementally grow your system 
from desktop storage to RAID 
based on tx modules. 


Artecon's new XvjvtxRAlD™ enables you to 
upgrade from desktop mass storage to desk¬ 
side or rackmounted RAID with 100% invest¬ 
ment protection. With ZvjuxRAID, you can 
incrementally grow into RAID by utilizing your 
existing desktop units and expanding 

your system as your needs grow. 

Every Xvjhx subsystem features options such 
as true hot-plug drive modules from 500MB to 
4.2GB, individual front removable power sup¬ 
plies and LCD/keypads. Lsy tx units can be 
stacked for desktop RAID or racked into a high¬ 
ly modular RAID system for maximum reliability 
and redundancy on SPARC®, HP, SGI, RS6000, 
Mac or PC platforms. 


At the heart of each AjnxRAID configuration 
is a fault-tolerant, RISC-based RAID controller 
subsystem, which occupies a mere 5.25“ of 
vertical rack space and can support either one 
or two independent or dual loadsharing RAID 
controllers. Each controller is available with up 
to 32MB built-in cache, supports RAID levels 0, 
3 and 5 and fast-narrow, fast-wide and fast¬ 
wide differential host interfaces. 

The LCD panel and keypad give access to RAID 
status display and configuration. A battery- 
backed alarm panel provides both audible and 
LED alarm indication of potential voltage, cur¬ 
rent, temperature or controller failure. 


Enterprising solutions for your enterprise.™ 


In addition, each controller is equipped with 
two front removable loadsharing power sup¬ 
plies and removable fans for maximum fault 
tolerance. -ivjuxRAID Towers can support up 
to 29GB of RAID storage each. Single controller 
XvjhxRAID rack configurations offer up to 
100GB in a 40" rack, while dual controller sys¬ 
tems can expand to 200GB in the same foot¬ 
print. 

So when you think about RAID, think about 
protecting your investment with a solution that 
grows with you. Call Artecon today for infor¬ 
mation on ZipixRAID configurations. 

1 -800-USA-ARTE 

1 - 800 - 872-2783 
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PO Box 9000, Carlsbad, CA 92018-9000 
(619)931-5500 FAX (619) 931-5527 
email: saJes@artecon.com 
A Member ol the Nordc Group of Companies 
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Weaving a Thread 


Solaris and Windows NT both support 
powerful multithroadiuiS/multiprocossmi* 


to help get the job done faster 


SHASHI PRASAD 

A symmetric multiprocessor (SMP), also called a 
shared-memory multiprocessor, has multiple CPUs 
sharing a common memoiy space. This memory sharing 
allows a single copy of the OS to be running on all the 
processors. SMP machines promise higher performance 
and better scalability, but the OS software must be de¬ 
signed to support multiprocessing and also be tuned for a 
scalable and efficient SMP. The OS, by means of some ap¬ 
plication programming interface (API), should allow the 
application developer to split his or her program into mul¬ 
tiple pieces and run them simultaneously. 

Loose Threads 

A sequential process has a single flow of control, a sequence 
of instructions executed by the process. In a multithreaded 
process, there are multiple schedulable Hows of control 
called threads. Threads are associated with a sequence of in¬ 
structions and are often referred to as “threads of execu¬ 
tion, 1 " Threads support the notion of concurrent programming 
and are used to exploit the inherent hardware parallelism of 
the SMP machine. By splitting a problem into smaller pieces, 
a thread can run each piece concurrently on an SMP machine. 

Traditionally, applications were split into multiple 
processes, and some form of interprocess communica¬ 
tions (IPC) was used to communicate between the process¬ 
es. A multithreaded process has more than one thread of 
control sharing both address space and resources. Using 
threads eliminates the need for any IPC and reduces con- 
text-switching overhead. Threads are also referred to as 
lightweight processes (LWPs), since the context main¬ 
tained for threads is much lighter than processes. Even 
though threads are schedulable entities, it docs not nec¬ 
essarily mean that they run in parallel. Threads can be 
scheduled concurrently on multiple processors, while on 
uniprocessor machines, threads are time-sliced. 

Widi Solaris 2,2, Sun introduced a threads library for 
applications developers to take advantage of the multipro¬ 
cessing and multithreading features of the advanced kernel 
Solaris uses a two-tier thread library model. At the top 
layer arc the user threads, and at the bottom layer are LWPs. 

LWPs are kernel threads—they use kernel resources and 
are the actual schedulable entities in Solaris. The kernel is 
aware only of LWPs and knows nothing about user threads. 
The user threads are managed by the threads library, which 
supports one-to-one, many-to-many, or many-to-one 


mapping between the user threads and the 
LWPs (see the figure 'Thread Mapping 
in Solaris and NT” below). The multi¬ 
plexing of user threads to a pool of LWPs 
and the scheduling of user threads is han¬ 
dled by the threads library. Though the 
two-tier thread model adds some extra re¬ 
sponsibility onto the user application, it 
allows for the cheap creation of user 
threads without using a lot of system resources, 

Solaris has bound and unbound user threads. A bound 
thread is a one-to-one mapping between a user diread and 
an LWP. An unbound thread does not have a dedicated 
LWP; the threads library schedules the user thread on a 
pool of LWPs in a process. Applications that require 
global scheduling with respect to other LWPs in the sys¬ 
tem should use bound threads. 

LWPs are scheduled by the kernel according to their 
scheduling class and priority. In Solaris, the process is 
created with an initial LWP, which inherits the scheduling 



class and priority of the parent process. Bound threads 
inherit the scheduling class and priority of the underlying 
LWP, while unbound threads inherit the scheduling class 
and priority of die process. 

The Solaris kernel employs a preemptive priority-based 
scheduling system. LWPs of higher priority run before 
LWPs of lower priority. The Solaris threads library sched¬ 
ules user threads using priority levels on a pool of LWPs 
and chooses an LWP to execute user threads that are ready 
to run. If the LWP is blocked on an indefinite wait, the li¬ 
brary saves the context of the blocked thread and assigns 
another thread to the LWP to run. The threads library 
usually creates enough LWPs to ensure that the process 
can proceed without an indefinite wait, 

A Different Approach 

Microsoft Windows NT was designed from the ground up 
to support multiprocessing and multidireading. Boirowing 
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from lhe ideas of object-oriented design, Windows NT uses ob¬ 
ject classes to represent the system resources. In NT, both processes 
and threads are represented as objects. Threads are the schcdula- 
ble entities in NT; every process in NT must have at least one thread 
before it can execute. Unlike the Solaris two-tier thread model, NT 
uses a straightforward one-to-one mapping between a user thread 
object and a kernel thread object. 

Threads have 32 different priority levels and are broadly clas¬ 
sified into two classes: real-time and variable. Real-time threads 
in NT are always scheduled ahead of other threads in the sys¬ 
tem, and the NT kernel does not alter the priority of real-time 
threads. The thread dispatcher uses a preemptive priority sched¬ 
uler, with the highest priority thread always scheduled to run. 

Threads in the variable class have ft base and a dynamic prior¬ 
ity. The base priority of a thread ranges two levels above and be¬ 
low the process base 
priority. The kernel pe¬ 
riodically adjusts a 
thread's dynamic pri¬ 
ority. For example, 
w r hen a thread waits on 
an I/O, the kernel raises 
die dynamic priority of 
that thread. Threads 
that are CPU-bound tend to have lower dynamic priorities, w hile 
I/O-bound direads tend to have higher dynamic priority. A thread's 
dynamic priority can never fall below the thread's base priority. 

Each process has a processor affinity, a set of processors on 
which the threads of that process can run. Processor affinity 
affects diread scheduling. The NT kernel first picks the highest pri¬ 
ority thread and then determines if the thread can run on the pro¬ 
cessor. If it can't, the next highest priority thread on the proces¬ 
sor is chosen to execute. NT. like Solaris, employs soft processor 
affinity such that it always iries to schedule a thread on the pro¬ 
cessor on which it last ran. 

Threads API 

In addition to die SMP OSes, both systems provide an APi for cre¬ 
ating and using threads in an application. Solaris's threads API is 
based on the Unix International threads interface, and support for 
the Posix threads interface is planned in the upcoming release of 
Solaris 2.5. The Solaris threads interface is very similar to the 
Posix interface, and applications developed using the threads API 
on Solaris can be easily ported to use lhe Posix interlace. Windows 
NT does not support the Posix interface, and applications use the 
Win32 interface to develop multithreaded applications. 

Any threads API can be broadly classified into such groups as 
thread management, thread synchronization, and thread-specific 
data. In both Solaris and NT, an initial thread is created when 
die process starts execution. Additional threads of control must lie 
created by calling the thread-creation API. When a thread is cre¬ 
ated, it begins executing a start routine, and the new 7 thread of con¬ 
trol within the process is capable of independently being sched¬ 
uled in both Solaris and Windows NT. Each newly created thread 
has its own stack, program counter, and a threat! identifier. Thread 
identifiers in Windows NT are unique system-wide, while in So¬ 
laris they are guaranteed to be unique only within the context of 
the executing process. 

Threads in a process exist in the same address space and share 
all the process resources, such as data variables, open file 
descriptors, and object handles. The sharing of data can be a 
blessing in disguise. Consider two threads in a multiprocessing 


environment concurrently updating a linked list. The results of 
such operations are undefined and can lead to data corruption. In 
a multithreaded program, any data that multiple threads can up¬ 
date simultaneously must be sync ham i zed. Both Solaris and NT 
provide several thread-synchronization primitives. 

Solaris and NT provide mutual exclusion, or mutex locks, to 
manage critical sections of the code. These mutex locks allow only 
one thread to execute die critical section of the code. 

In multithreaded applications, it is common to divide lhe work 
between multiple threads. In such cases, one thread might have to 
wait for another thread to reach a particular state before pro¬ 
ceeding. This form of synchronization is often called event syn¬ 
chronization. Solaris provides condition variables, while NT pro¬ 
vides event objects for intenhread synchronization. 

In addition to mutexes and condition variables, Solaris pro¬ 
vides semaphores and reader/writer locks for thread synchro¬ 
nization. Some of the other synchronization primitives in NT 
are critical section objects, semaphores, and I/O completion ports. 
The synchronization APIs on NT offer better functionality than 
those on Solaris and, except for critical section objects, provide 
the same APIs for process and thread synchronization. Though 
both OSes provide the basic functions for thread programming, 
die Posix threads interface provides much more advanced features 
than does Lhe Win32 interface. 

Developing multithreaded applications also requires an envi¬ 
ronment that supports multithreading, Solaris provides re-en¬ 
trant versions for most of the commonly used libraries. Current¬ 
ly, Solaris does not provide thread-safe versions for Motif and 
OpenLook libraries, which are rarely used by multiple threads in 
a program, Windows NT also provides re-entrant versions for 
most of ils commonly used libraries. 

Debugging multithreaded applications is a big challenge and 
could be frustrating without the support of a thread-aware de¬ 
bugger. Solaris supports a multithreaded debugger as a part of 
SPARCworks/iMPact, while Microsoft supports a multithreaded 
NT debugger as part of Visual C++. In addition to showing all 
threads of a process, both debuggers support suspending and re¬ 
suming threads and inspecting variables on a per-lhread basis. 

The structured exception-handling (SEH) feature of Windows 
NT aids in lhe development of robust multithreaded applica¬ 
tions. Terminating threads can always release held resources be¬ 
fore exiting on exceptions, thus avoiding indefinite postpone¬ 
ment. The exception-handling features of Windows NT are not 
language-specific. 

Multithreaded Future 

Solaris and Windows NT provide good environments for the de¬ 
velopment of multithreaded applications. They are by no means 
the only multithreaded OSes available at the desktop. NcxlStep, 
AIX (and other Unixes), and OS/2 provide thread support, as 
does Windows 95. Future versions of the Macintosh OS will 
also go threaded. The increasing availability of multiprocessor 
hardware and the improved responsiveness realized even on 
uniprocessor machines means multithreaded applications are 
here to stay. ■ 


Shashi Prasad is vice president of ANSTEC Technologies, a systems 
integration and consulting firm in Somerset, New Jersey, He is the 
author of an upcoming hook (spring 1996) from McGraw-Hill on 
multithreading programming techniques, covering multiple OSes. 
You can reach him on the Internet at shaship @ anstec.com or on 
BIX at editors OP bi v. com. 
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Integrix Internet Gateway Servers 

provide PC, Macintosh and workstation users an easy and affordable way 
to cast their nets into cyberspace, with complete pre-configured solutions. 


fiifegrix 


Open Your Mind 

The LGS includes a host of features and utilities to put you just a few clicks from the Internet. 

Easy Access • Turnkey Operation 

The unique, fully integrated design ensures ease of use, power, and expandability. So, what can il do 
for you? 

Mosaic * the “killer application" of the 90^, a point and dick graphical interface that gives you access 
to the internet's vast pool of information. 

Firewall security - a combination of security programs that control traffic in and out of your local net¬ 
work, preventing unauthorized access, 

POP3 Mail Server & Eudora - delivers email between your desktop and the rest of the world through 
an intuitive, easy to use interface, 

8L1P/PPP, ISDN, mid TI (optional) Interface - multiple possibilities for connecting the system to the 
internet; from low-cost SUP/PPP dialup to a direct, high-speed Tl line, 

WAIN - libraries of knowledge can be accessed through a powerful search utility. 

TCP/IP - every machine on your network gets as much or as little internet capability as needed. 

Flexibility Built-In - 


Value Extends Beyond Price 

Integrix innovation, reliability and award- 
winning designs are always at work for you. 
And, all this attention to detail and quality 
comes at a cost significantly lower than that 
of the competition. 

Technical Smarts 

We are committed to provide you with 
custom, ready to go systems. Explore your 
options - servers, workstations, graphics 
boards, RAID - for your site. For fast, 
personalized service, 
call us. 



Two models running under Solaris™ 1 are available. 

The IGS 5/85 has an 85 MHz microS PARC™ processor, 
five SBus slots and supports 10 to 50 users. 

The IGS 20E™ has a 75 MHz SuperSPARC™ or 
HyperSPARC™ processor, with room for up to 
four CPUs that can support 300 users. Provides 
a built-in ISDN interface. 



integrix 


Corporate Headquarters 

1200 Lawrence Drive, Suite 150 
Newbury Park, California 91230 
Tel: 800-300-8288 / 805-375-1055 
Fax: 805-375-2799 
Email: sales@integrix.com 


Asia 

Beijing, P.R.China 
Tel: 861-257-0018 
Fax: 861-253-5306 
Seoul, Korea 
Tel: 2-515-5303 
Fax: 2-515-5302 


© 1995 Integra, Inc. Integrix and the Integrix logo are registered trademarks and IGS. SEC, SGX, TGX, SWS and SSC are trademarks of Integrix, |nc. All other trademarks mentioned are the properly of their 

respective companies. Manufactured In USA. Internationally supported. 
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. w Wow! ^ 
He’s really got 
a head for Macintosh 
k. connectivity. ^ 


Mac-to-UNIX solutions from AGE. 
Connectivity to the Core. 


~w W ungry for access to a wider range of resources? With PacerS hare® you can serve 
§*“1 up any file on your UNIX network — quickly, easily and securely — to both your 
Macs and PowerMacs. Need terminal emulation? Open up to the wide world of 
PacerTerm®, with multi-window, multi-session, multi-protocol VT420 emulation. Or sink 
your teeth into X windows with XoftWare® for Mac™ OS, part of our complete line of 
cross-platform X server solutions. You can also add printer sharing (PacerPrint) and 
database access (OBDC and DAL) for a completely integrated Mac-to-UNIX solution. So 
conduct your own taste test! Just call us at 1 - 800 -PICK-AGE 
(1-800-742-5243) or e-mail us at sales@age.com for your special 
introductory copy of PacerTerm or XoftWare for Mac OS. 


$99 


1 ST-TIME OFFER 



AGE Logic , Inc. 12651 1 ligh Bluff Drive. San Diego, CA 92130 

Tel: 619.755.1000 Toll Free: 1.800.742,5243 East Coast: L80G.722.3702 

Fax: 619,755.3998 e-mail: 5ales@age.com Internet: http://www.age.com 

PacerTerm, PaccrShare and XoftWare arc registered trademarks of AGE Logic, Inc. 

All other trademarks are the property of ihetr respective owners. 
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The Standard Template Library 


Part of the draft C++- standard, STL provides 
the framework for building generic, highly 
reusable algorithms and data structures 


ALEXANDER STEPANOV 

I n every programming language, there’s a need for var¬ 
ious data structures, such as vectors, lists, and asso¬ 
ciative arrays. Programmers also need fundamental algo¬ 
rithms—for sorting, searching, and copying—defined 
for the data structures. It has long been lamented that C++ 
doesn’t provide a good set of standard data structures. 

But at last this problem has been remedied. The Stan¬ 
dard Template Library is a framework of data structures 
(called containers in STL) and algorithms accepted as 
part of the draft C++ standard. A reference implementa¬ 
tion of STL has been put into the public domain by Hew¬ 
lett-Packard (it can be downloaded from butler.hpl.hp 
.com), and a growing number of commercial vendors are 
now shipping STL. 

In the short time since its release, STL has generated 
many emotional—and conflicting—assessments. On one 
hand, for example, Bjame Stroustrup of Bell Laboratories 
calls it a “large, systematic, clean, formally sound, com¬ 
prehensible, elegant, and efficient framework.” On the 
other hand, Pamela Seymour of Leiden University writes 
that “STL looks like the machine language macro library 
of an anally retentive assembly language programmer.” 

Goal: Generality + Efficiency 

STL is not an attempt to impose yet another standard on 
a suffering humanity. And it was not designed by or for a 
committee. It is the result of over 15 years of research in 
generic programming that fve done in different places, 
with different collaborators, and in different program¬ 
ming languages. 1 did this research with a concrete goal in 
mind: to find a way to write algorithms in the most general 
way, but in such a way that their abstractness would not 
impose any performance penalty. 

What do 1 mean by “in the most general way”? Simply 
that an algorithm works on all data types for which it 
makes sense. For example, a linear-search algorithm is 
written in the most general way if it can search any data 
structure for which the operations of looking at data, go¬ 
ing to the next data element, and indicating the end of 
the search range are defined. So, it should work for an 
array, a singly linked list, a doubly linked list, a file, and 
even a binary tree. 

An algorithm should also work for portions of such 
structures. For example, you might want to search half a 
list or sum the set of elements in an array that are n spaces 


apart (i.e., a stride). 

What do I mean when I say that an 
algorithm does not “impose any per¬ 
formance penalty”? In other words, how 
do you know that a generic algorithm 
is efficient? An algorithm is called rela¬ 
tively efficient if it’s as efficient as a non- 
generic version written in the same language, and it’s 
called absolutely efficient if it’s as efficient as a nongener¬ 
ic assembly language version. 

For many years, I tried to achieve relative efficiency in 
more advanced languages (e.g.. Ada and Scheme) but 
failed. My generic versions of even simple algorithms 
were not able to compete with built-in primitives. But in 
C++1 was finally able to not only accomplish relative ef¬ 
ficiency but come very close to the more ambitious goal 
of absolute efficiency. To verify this, I spent countless 
hours looking at the assembly code generated by different 
compilers on different architectures. 

1 found that efficiency and generality were not mutually 
exclusive. In fact, quite the reverse is true. If a component 
is not efficient enough, it usually means that it’s not ab¬ 
stract enough. This is because efficiency and abstractness 
both require a clean, orthogonal design. A similar phenom¬ 
enon occurs in mathematics: Making a proof more ab¬ 
stract makes it more concise and elegant. 

Orthogonal Component Space 

The past 25 years have seen attempts to revolutionize pro¬ 
gramming by reducing all programs to a single conceptual 
primitive. Functional programming, for example, made 
everything into a function; the notions of states, address¬ 
es, and side effects were taboo. Then, with the advent of 
object-oriented programming (OOP), functions became 
taboo; everything became an object (with a state). 

STL is heavily influenced by both functional program¬ 
ming and OOP. But it's not a single-paradigm library; 
rather, it’s a library for general-purpose programming of 
von Neumann computers. 

STL is based on an orthogonal decomposition of com¬ 
ponent space. For example, an array and a binary search 
should not be reduced to a single, fundamental notion. 


Printing Names of Productive Employees 

vector<Employee> all; 
bool is_manager(const Employee& x) 1 
return x.title == "manager" } 

remove_copy_if( 
all.begin(), 
al1.end(), 

ostream_i terator<Empl oyeeXcout), 

1s_manager); 
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The two are quite different. An array is a data structure—a com¬ 
ponent that holds data. A binary search is an algorithm—a com¬ 
ponent that performs a computation on data stored in a data struc¬ 
ture. As long as a data structure provides an adequate access 
method, you can use the binary-search algorithm on it. Only by 
respecting the fundamental differences of arrays and binary 
searches can efficiency and elegance be simultaneously achieved. 

Iterators 

The key to STL is the notion of iterators , which are generalized 
pointers that provide a glue for connecting algorithms and data 
structures. STL is indeed retrograde in its disregard of the current 
academic dogma suggesting that pointers are evil. Instead of hid¬ 
ing pointers behind value semantics, it makes them the corner¬ 
stone of the design. The decision to bring pointers back into the 
realm of respectability was based on a simple fact: Most things in 
programming resemble pointers in that they identify a location of 


data. For instance, Internet addresses, SCSI addresses, and file de¬ 
scriptors all function as pointers. 

Consider the task of printing a list of productive employees (see 
the listing “Printing Names of Productive Employees”on page 
177). The employees' names are stored in a vector, an STL ver¬ 
sion of a one-dimensional dynamic array. To print the names of 
productive employees, you use the STL function remove_copy_ 
i f (), which scans the range of elements from its first argument 
up to, but not including, its second argument and copies those 
that do not satisfy a predicate (its fourth argument) into posi¬ 
tions starting from its third argument. (For most people, the code 
is clearer than the explanation.) The functions begi n ( ) and 
end () return iterators pointing to the first element and past the last 
element in the vector, respectively. (STL requires that for every 
container, the number of valid iterators pointing to it is one great¬ 
er than the number of elements in the container.) The STL com¬ 
ponent ostream_i ter a tor provides an iterator-like interface to 
an output stream. 

It’s important to note thal if you later decide to put employees' 
names in a list instead of in a vector, you do not have to change 
anything except the declaration of the variable all. The re* 
move_copy_i f () function works for vectors, lists, deques, and sets 
(which are all STL components), as well as for any user-defined 
container that provides STL-con forming iterators. It also works 
for regular C arrays. 

Iterator Categories 

STL classifies iterators into five categories: input, output, forward, 
bidirectional, and random-access. These iterator categories are sets 
of requirements for operations that are supported by concrete it¬ 
erator types. An important experimental discovery I made was that 
hundreds of different practical algorithms can be written in terms 
of these abstract categories. 

STL specifies a set of valid expressions for each category’s it¬ 


erators, as well as precise semantics for each iterator’s usage. 
For example, given that i is a value of a type that belongs to a bi¬ 
directional iterator category, if ++i is defined, then - - (++i) = = 
i. STL also prescribes certain complexity requirements for these 
expressions. Users are thereby guaranteed that algorithms written 
in terms of these abstract interfaces will work effectively. 

Different algorithms require different kinds of iterators, and dif¬ 
ferent algorithms are needed to perform different operations on 
different data structures. STL uses a novel language technique that 
selects the right algorithm at compile time, depending on the it¬ 
erator category. 

Generic Algorithms 

The listing “An STL Implementation of remove_copy_i f ()” 
illustrates how STL deals with iterators. What's most striking is 
the fact that it looks just like regular C code; only the signature is 
different. In fact. I've found that C programmers find it quite 

easy to start programming in 
STL even when they don't 
know C++, because the under- 
lying idioms are already fa¬ 
miliar to them. The fact that all 
the iterator categories are ab¬ 
stracted from pointers ensures 
that there is an efficient imple¬ 
mentation for them. 

In computer science it’s im¬ 
portant to base abstractions on 
efficient models. In other words, I believe that remove_copy_ 
i f () is efficient because it generates good code when used with 
plain C arrays. In fact, if you use remove_copy_if () with STL 
function objects rather than with pointers to functions, as I did 
in the listing “Printing Names of Productive Employees,” you can 
obtain code that is often just as efficient as hand-written assem¬ 
bly code. 

The Future 

It is my hope that STL will prove to be the beginning of a long 
process of developing systematic catalogs of highly parameterized 
software components. The ANSI/ISO C++ standard committee 
saw the promise of STL and provided a conduit through which 
generic programming could reach working programmers. 

I’d like to use this opportunity to advocate the creation of an in¬ 
dustrywide consortium for developing new generic components. 
No single company can accumulate the algorithmic expertise 
that is needed for such an activity. And it is in everybody’s interest 
that all the fundamental algorithms and data structures be uni¬ 
versally and inexpensively available. ■ 
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An STL Implementation of remove_copy_if () 

template <class Input Iterator, class Outputlterator, class Predicate> 
OutputIterator remove_copy_if(Input Iterator first. Input Iterator last. 

OutputIterator result. Predicate pred) I 

while (first 1= last) { 

if (!prod(*first)) *result++ * *first; 

++ first; | 
return result; } 
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Internet Firewalls 


The demand Tor good Internet 
firewalls is spurred by the growing 
number of intrusion incidents 


STEPHEN COBB 

^JBJFith new connections to the Internet appearing 
mf at the rate of 1 million per month, internet¬ 
working may be the biggest revolution in computing since 
personal computers. But changes of this magnitude of¬ 
ten create problems. It’s no secret that the rate at which In¬ 
ternet connections are being hacked, cracked, or other¬ 
wise compromised is also growing at an alarming rate. 

That has caused many companies to look to Internet 
firewall technology to protect their network resources. 
However, many companies, when searching for solutions, 
are finding that they are stymied by a lack of common 
definitions for key firewall functions. This makes it dif¬ 
ficult to tell what functions you are paying for and makes 
comparisons of similar products impossible. 

The National Computer Security Association (NCSA), 
an independent security association, is trying to bring 
some order to the confusion created by marketing hype. 
The NCSA has formed a group called the Firewall Prod¬ 
uct Developers’ (FWPD) consortium. It brings together 
leading vendors of firewall products in an effort to ad¬ 
dress such common issues as customer education, stan¬ 
dards, product testing, research, and certification. 

The FWPD consortium is similar in structure to the 
Anti-Virus Product Developers’ (AVPD) consortium, 
which was founded by the NCSA in 1991. That group, 
which included virtually all the major antivirus product 
vendors, helped clear up the confusion in the antivirus 
market. For example, the AVPD consortium agreed to 
use a common naming scheme for viruses. All vendors 
counted the number of viruses their products detected in 
the same way, letting customers easily compare products. 
The FWPD consortium seeks to do the same thing for 
firewalls. 

Meeting a Need 

The demand for good Internet firewalls is spurred by the 
growing number of intrusion incidents. The number of 
violations reported to the Computer Emergency Response 
Team (CERT) in 1990 was 130. That number increased to 
2300 in 1994. 

People involved in these incidents are not just kids get¬ 
ting their kicks with modems. Systematic and automated 
probing of new Internet connections is being carried out 
by a shady cast of characters that includes hackers-for-hire, 
information brokers, and foreign governments. Kather¬ 


ine Hutchison, director of secure business for 
Harris Computer Systems, points out that com¬ 
puter crackers gained unauthorized access 
through the Internet in more than 80 percent of 
the computer crimes investigated by the FBI. 

Fortunately, network administrators can 
avail themselves of some effective counter¬ 
measures, notably firewalls. A firewall can be 
defined as a collection of systems, routers, and 
policy placed at a site’s central connection to a network. 
This definition comes from the paper “Keeping Your Site 
Comfortably Secure,” an excellent introduction to Inter¬ 
net firewalls from the National Institute of Standards and 
Technology (NIST Special Publication 800-10). It can 
be downloaded free of charge from the NIST World Wide 
Web site (http://www.nist.gov), as well as from sources 
such as the NCSA InfoSecurity Forum on CompuServe 
(type GO NCSA to get to the forum). 

According to Rich Kosinski, president of Internet Se¬ 
curity (Lexington, MA), a firewall is a form of access-con¬ 
trol technology that prevents unauthorized access to in¬ 
formation resources by placing a barrier between an 
organization’s network and an unsecured network (see 
the figure “What Is a Real Firewall?”). You can also use 
a firewall to prevent the unauthorized export of proprietary 
information from a corporate network. In other words, a 
firewall functions as a gateway, controlling traffic in both 
directions. 

The Firewall Dilemma 

Firewalls have been called condoms for corporate net¬ 
works. They provide digital protection for participants in 
the packet-level intercourse associated with the rapid 
growth of internetworking and commercialization of the 
Internet. As with condoms, many people have heard of 
firewalls, and some people use them. However, the num¬ 
ber of security incidents arising from Internet connec¬ 
tions strongly suggests that not enough people are using 
them properly. continued 



What Is a Real Firewall? 


The corporate 
network 


The global 

The firewall Internet 


The Firewall Product Developers’ consortium is working toward a common 
language that will let users better understand and compare firewall 
implementations. 
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You might think this is a 
no-brainer: If you can’t make 
a safe connection to the Inter¬ 
net without a firewalk you get 
one or you don’t connect. But 
both of these options are 
fraught with problems. The 
current level of information- 
superhighway hype is so in¬ 
tense that network managers 
who don’t provide users with 
Internet services are likely to 
find users doing it for them¬ 
selves. Te,os 

“Users buy a $ 100 modem Trusted Information Systems 
with petty cash, plug it into a 

PC on the network, and, since our machines are already running 
TCP/IP, just turn on SLIP or PPP and dial out to a local service 
provider,” says one network manager (who preferred to remain 
anonymous) at a major automobile plant. “What these users don’t 
realize is, they have just made the company network part of the 
Internet.” 

If you decide to take the preferred approach, an officially sanc¬ 
tioned and properly managed Internet connection, you will find 
that installing a firewall is several orders of complexity beyond 
plugging in a modem or configuring NetWare directory access 
rights. For a start, you have to decide whether to build your own 
firewall (perhaps using a router and one of the available toolkits), 
buy an off-the-shelf product, or budget for a specialized firewall 
consultancy. 

Next, you have to decide what type of firewall you want. Do 
you want a packet filtering router, a dual-homed gateway, a 
screened or bastion host, or a screened subnetwork? Do you want 
to integrate a modem pool while you’re at it? Are you going to run 
the firewall software on Unix or under Windows NT? What sort 

of access controls will you 
place on the host to prevent 
internal tampering with the 
firewall settings? 

When you look at the cur¬ 
rent offerings in the market¬ 
place, you see a wide range 
of prices, from tens of thou¬ 
sands of dollars down to a few 
hundred dollars. You may 
wonder what could possibly 
make the top-end product worth so much more than the bottom- 
end product. This is where customer education is critical. Most 
vendors will gladly supply you with white papers and briefings, 
point you to Web sites, and otherwise assist you in understanding 
their product. 

However, you may well discover that one vendor’s defini¬ 
tions are not consistent with another’s. That can cause much con¬ 
fusion. In fact, the lack of a standard terminology with which to 
describe this rapidly evolving technology means that you will 
probably have difficulty reaching the decisions required to suc¬ 
cessfully implement a firewall, causing further delays. 

Unfortunately, the lack of a common vocabulary, combined 
with the urgent need for protection, is being exploited by un¬ 
scrupulous vendors. Some vendors have slapped the word firewall 
on products that do not measure up to the NIST definition given 
earlier. If a firewall is not installed properly, it could be worse than 


not having one due to a false 
sense of security. 

Some Relief in Sight 

This is where the FWPD 
consortium comes in. It was 
formed in June by a group of 
vendors and several securi¬ 
ty agencies (see the table). 
The FWPD wants to foster 
codes of practice for the in¬ 
dustry. “The FWPD will 
promote awareness and un¬ 
derstanding of firewalls, ex¬ 
plore product certification 
and testing, and serve as an 
authoritative but independent contact point for inquiries about 
firewall technology,” says Peter Tippett, president of the NCSA. 

Tippett describes the public information role as countering 
the media hype and being the voice of calm. To provide the nec¬ 
essary depth of knowledge in firewall technology, the NCSA 
has formed a strategic partnership with Marcus Ranum. Head of 
Information Works, Ranum is well known for his seminal 1992 
paper “Thinking About Firewalls.” Ranum also designed the 
TIS Internet Firewall Toolkit, which forms the basis of more 
than a dozen commercial products. 

Noting that many firewall product descriptions use similar 
jargon in dissimilar ways, Ranum proposed, and the inaugural 
meeting of the FWPD agreed, that the first order of business 
should be to develop a common language for talking about fire¬ 
walls. As a starting point, Ranum presented a draft version of 
the Firewall Product Functional Summary, a standardized for¬ 
mat in which vendors can describe the distinguishing features 
and advantages of their products. The Summary’s second ma¬ 
jor purpose is to give users a way to compare and contrast the fea¬ 
tures and design principles of firewall products. 

The goal of the Firewall Product Functional Summary is to 
provide plenty of scope for vendors to present the strengths and 
advantages of their particular offerings, but in a way that has 
some real meaning to users. The document can be accessed via the 
Web at http://iwi.com or by sending an E-mail message to 
firewall@ncsa.com. 

Beyond Standards 

The FWPD is not “yet another standards committee,” says Bob 
Bales, executive director of the NCSA. Noting that the industry 
already has appropriate committees, such as ANSI, for setting 
standards in areas such as firewall-to-fire wall encryption. Bales 
says that the goals of the FWPD are more in the direction of cus¬ 
tomer education and industry self-regulation. 

“The bottom line is getting more people to use more firewalls 
more effectively,” says Bales. The formation of the FWPD means 
that the people who need firewalls and the people who make 
them will be able to work together more effectively to better de¬ 
fend the network systems upon which we all increasingly rely. ■ 


The author of more than 20 books and hundreds of articles on 
computing, Stephen Cobb is director of special projects for the NCSA 
and cochair of the Computer Ethics and Responsibilities Campaign. 
His latest book , The NCSA Guide to PC and LAN Security, will be 
published by McGraw-Hill later this year. He can be contacted at 
scobb @ncsa. com. 


MEMBERS OF THE FIREWALL PRODUCT DEVELOPERS' CONSORTIUM 

(For information about each organization's efforts, send E-mail to the address listed.) 


ANS CO+RE Systems, Inc. 

Atlantic Systems Group 
Checkpoint Software Technologies 
Digital Equipment Corp. 

Harris Computer Systems Corp. 

IBM 

Internet Security 

National Institute of Standards and Technology 
Network Systems 
Raptor Systems 


interlock@ans.net 

sales@asg.com 

shlomo@CheckPoint.com 

kaiden@ljo.dec.com 

Cyberguard@mail.hcsc.com 

peter_crotty@vnet.ibm.com 

info@security.com 

aldridge@csmes.ncsl.nist.gov 

pjjpayack@network.com 

smcconnon@raptor.com 

michael.lazar@telos.com 

gauntlet-info@tis.com 


For more information about the 
Firewall Product Developers’ 
consortium, contact: 

National Computer Security 
Association 

10 South Courthouse Ave. 
Carlisle, PA 17013 
(800) 488-4595 
(717) 258-1816 
firewall@ncsa.com 
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POURNELLE 


JERRY POURNELLE 


Death Swoops and Upgrades 



I’m just back from watching the DC/X do a perfect 
death swoop, and maybe I’d better explain that. The DC/X is 
a one-third scale model of a single-stage-to-orbit (SSTO) space¬ 
craft. Back in 1989, Max Hunter, General Daniel Graham, and 
I convinced the National Space Council to investigate the SSTO 
concept, and the DC/X was one result. If you see it fly, it’s un¬ 
forgettable: it goes straight up, hovers, and lands on a tail of fire. 

One design for a full-size SSTO spacecraft reenters nose 
first, meaning that somewhere in the flight it must rotate to 
tail down. That’s a dangerous maneuver that’s become known 
as the death swoop, but yesterday’s flight went so well it was al¬ 
most dull. 

There was one glitch. The radar altimeter gave a false read¬ 
ing, and the flight-control software, which thinks this is a very odd F-15 fly¬ 
ing an even odder flight profile, believed the reading. Thus, the ship came 
down fast and landed harder than she was supposed to, crushing some nonre- 
silient shock-absorbing material. That’s what’s supposed to happen in a hard 
landing, and the crushables are designed to be field-replaceable, so you can 
count this another successful test. 


From a spacecraft 
to hardware and 
software upgrades, 
Dr. Poumelle’s 
explorations into 
the unknown 


Meanwhile, we’ve been upgrading both hardware 
and software at Cfiaos Manor. As usual, things 
didn’t go quite as planned, so we learned a lot. 

The first upgrade was installing OS/2 Warp 
Connect on Valiant, the ValuePoini Pentium. 
Installing OS/2 has been so difficuh lhai I ex- 
pected more trouble with Warp Connect than 1 
had. Still, ! had enough problems that I kept 
IBM technical experts Sam Detweiler and Char¬ 
lie Brown on the phone for 3 hours. 

IBM has been listening: OS/2 Warp Con¬ 
nect’s installation program is a lot better than 
previous OS/2 installation programs. Installing 
it on Percy, the IBM PS/2 Model 77, went with¬ 
out a hitch. Percy had been running Blue Label 
Warp, meaning that it has Win-OS/2 built in. 
Alas, Valiant was running Red Label Warp— 
which requires your own DOS and Windows— 
and OS/2 Warp Connect is Blue Label. An ad¬ 
ditional problem was that I was using OS/2 LAN 
Server with the older Warp. You can't install 


Warp Connect over that. Fortunately, it unin¬ 
stalls itself easily . 

Before it was over, 1 learned more about edit¬ 
ing an OS/2 CONFIG.SYS file than 1 wanted. 
Although I was talking to system programmers, 
standard IBM technical support is quite good. If 
you’re determined to get Warp Connect installed, 
they’ll work with you until you manage it. One 
detail is significant: when you do get it installed, 
turn off your computer before you bring it up 
for the last time. 

When you get OS/2 Warp Connect running, 
you’ll like it. It retains one major design defect. 
Whereas Windows and Windows 95 (W95) trap 
Ctrl-Alt-Del and let you use that to shut down a 
nonresponding window, all flavors of OS/2 com¬ 
mit suicide when receiving Ctrl-Alt-Del. While 
it’s rare to get an application so fouled up that 
Ctrl-Escape won’t return to the OS/2 desktop, it 
can happen with both DOS and Windows pro¬ 
grams running in an OS/2 environment. It’s most 
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likely when testing new software. It’s ex¬ 
tremely likely if you run a DOS game in¬ 
side Windows inside OS/2, Also, l can re¬ 
liably crash OS/2 by being careless with 
the reply editor in Norton Commander's 
MCI Mail Manager. 

With that exception, I’ve found OS/2 
Warp Connect as solid as a rock. It’s fast. 
It networks to itself, Windows for Work¬ 
groups, and W95 with no problems. It does 
reliable multitasking. It prints so well that 
Fve connected the Hewlett-Packard Laser¬ 
Jet III to Valiant and do all my printing 
across the network, The package includes 
an astonishing amount of useful and solid 
software, including communications soft¬ 
ware that makes Internet surfing almost 
trivially simple. 

OS/2 is neat. Why not try it? A year ago, 
that would have been an insane sugges¬ 
tion: changing OSes was a big deal. 
Now it's fairly simple. First, storage 
space is no longer a major problem. 
You can buy enormous 
hard drives—a l-GB 
IDE drive is under 
$300, and we got a 
3-GR SCSI drive # 
for under $800. * 

Second, and more im¬ 
portant^ Communica¬ 
tions' System Comman¬ 
der lets you change OSes more easily than 
you used to be able to change CON¬ 
FIG.SYS and AUTOEXEC.BAT. 



time. At this point, you’ll have your choice 
of booting with DOS or W95, You can 
then add other OSes, 

Highly recommended for anyone who 
likes to experiment, 

PoweiOuest’s PartitionMagic works with Sys¬ 
tem Commander, and it’s recommended in 
the System Commander manual. While Sys¬ 
tem Commander lets you change OSes 
without reformatting and losing your data, 
PartitionMagic lets you decide how much 
of your hard drive you want to devote to 
each OS. You can change those alloca¬ 
tions on the fly. If you want to experiment 
with OS/2's High Performance File Sys¬ 
tem (HPFS), this is a painless way to try it. 

The version 1 have says “For OS/2, 1 ’ 
but in fact it includes a version that runs 
just fine under DOS. You can use DOS 
PartitionMagic to create a new logi¬ 
cal drive for OS/2 and 
mmm other OSes. 

You can then 
use System Commander 
to choose among those 
systems when you boot 
up and finally use Parti¬ 
tionMagic to reallocate 
space to them after 
you've done your exper¬ 
iments—all without los¬ 
ing data. Of course, you 
should back up everything before trying 
this. 

Installing and using PartitionMagic is 


System Commander is a blooming mir¬ 
acle. It’s simple to install, and once in¬ 
stalled, it’s easy to add OSes, The in¬ 
structions are complete, and the documents 
are a decent guide to configuring OSes, 

You install System Commander under 
DOS. If you're pulling it on an OS/2 ma¬ 
chine, you dual-boot back to DOS and in¬ 
stall it there, after which System Com¬ 
mander will operate exactly as OS/2 Boot 
Manager, whether you installed Boot Man¬ 
ager or not. Once you have System Com¬ 
mander installed, you can add OSes to 
your heart’s content I’m seriously think¬ 
ing of setting up a machine with Blue and 
Red Label Warp; DOS 3.x, 5.x, and 6.x; 
Novell DOS 7; NT; W95; Linux; and SCO 
Unix. That may be going a bil far, but if s 
possible. 

Some installations can be a bit tricky, 
and you'll want to read the documents 
carefully. For instance, if you already have 
W95 installed, you must save some files in 
a temporary place, boot up with a DOS 
disk, install System Commander, reboot 
W95, reboot from a DOS disk, SYS the 
hard disk with DOS, and reboot one more 


easy, and the instructions are clear and 
complete. If you get System Commander, 
you’ll almost certainly want this, too. 
Highly recommended. 

Before you upgrade, you must back up your 
system. You should know about SnapBack, 
which may be the ultimate in backup pro¬ 
grams. 

My regular backup system remains 
Palindrome’s Network Archivist with a 
digital audiotape (DAT) drive. I have used 
it for years both locally and over a net¬ 
work, and I have never lost a byte of data 
protected by it. 

Network Archivist is great for recover¬ 
ing lost files, and its library management 
guards against operator errors. I wouldn’t 
want to be without it; but using it to re¬ 
store whole volumes can be complicated, 
and it doesn’t do anything to restore the 
boot sectors of an OS. 

For that you need SnapBack, which 
builds up a“below-the-OS” low-level im¬ 
age of any drive or drive partition. That 
image can contain as much of die origi¬ 
nal data as you like and can be stored on 
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“With grueling competition 
SuperTCP [Suite]* 
pulled ahead to garner 
Communication 
Week’s MAX Award.” 

-Communications Week, April 24, 1995 


“Frontiers SuperTCP [Suite] for 
Windows boasted the most applications 
of any product we tested, yet it was 
among tne easiest packages to set up.” 

-Data Communications, Feb ‘95 
Tester’s Choice Award 

“This product is the Swiss Army knife of 
the TCP/IP client: It has an implement 
for every application. [IncludingNFS, X 
Windows and Internet Access]” 

-LAN Magazine. April ‘95 
Product of the Year 


Great reviews. Now judge for yourself. 
Call today for your free eval CD 
1 - 800 - 929-3054 
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nearly any SCSI device, including tape. 
SnapBack itself can be run from a hard 
drive or a floppy disk on any machine that 
will boot DOS. Once SnapBack is run¬ 
ning, it doesn’t care what OS it’s installing 
on the target disk, nor does that target disk 
have to be formatted. 

Novell system administrators will love 
the newest version of SnapBack, which 
lets you back up a hard drive and transfer 
everything to a new and larger drive with 
a larger Novell partition. 

If you need this, you need it bad. 

Our next upgrade was to replace the Pen¬ 
tium chip in Pentafluge. Intel makes it very 
easy to replace your math-defective Pen¬ 
tium chip. It took me longer than it will 
take you, because I happen to know a se¬ 
nior Intel vice president, and I called him. 
My friend handed the job to another ex¬ 
ecutive, who passed it along to a third; 


Intel really wants that 
old math-defective 
Pentium chip back, and 
if you don’t send it in, 
they’ll charge you 
about $500. 


eventually I got connected to the people 
who do this routinely, which is where I 
should have started. They asked a num¬ 
ber of intelligent questions to establish the 
speed of my current Pentium chip and the 
kind of socket it sits in. Then they got my 
address and a credit-card number. 

The credit-card number is required so 
that you’ll have an incentive to return your 
old chip: Intel really wants that chip back, 
and if you don’t send it in, they’ll charge 
you about $500. However, they send self- 
addressed prepaid packaging, so return¬ 
ing your old chip is both simple and free. 

The new chip comes with complete in¬ 
structions. It took me less than 5 minutes to 
power down Pentafluge, open him up, re¬ 
place his Pentium chip with the new one, 
connect the chip fan to the power supply, 
button up the machine, and restart it. It 
took another 5 minutes to box up the old 
chip and get it out. 
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I hoped my next hardware upgrade would be 
as easy as upgrading the Pentium, but it 
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TAILS, IT’S 


more 

than 50 

[percent of 

all business 

software in 

use today is 

pirated. If you 

buy it, you could 

end up with virus- 

ridden. phony software that has no 

documentation or product support. 


Sell ing or copying pirated software without 
authorization is against the law. with severe 
criminal and civil penalties including 
imprisonment of up to five years, fines of up 
to $250*000, or both. If you suspect the sale 
or use of pirated software, call the BS A Anti- 
Piracy hotline: 

g? (800) 688-BSA1 (2721) 





didn't work out that way. 

It started with a Western Digital Caviar 
AC31000 1,1-GB hard drive* which I used 
to upgrade SuperCow, the Gateway 2000 
486DX2/66,1 was in a hurry, so I figured 
that rather than transferring all the files 
from the 500-MB hard drive SuperCow 
came with, Vd install the Caviar as a sec¬ 
ond physical drive. Western Digital's in¬ 
structions are clear and complete. 

Alas* when I tried to partition the new 
drive, SuperCow could see only about 25 
MB of the 1,1 GB. The instructions warned 
that might happen; the remedy is to get a 
new BIOS. That costs $80* and you get it 
from Micro Firmware (Norman* OK, (405) 
573-5501; http://www.firmware.com). Or¬ 
dering the BIOS took less than 5 min¬ 
utes* including rebooting SuperCow to 
gel the current BIOS version num 
ber. 

SuperCow uses flash 
ROM, so the new BIOS 
came on a floppy disk. 

The documentation is 
excellent. About 10 
minutes later* I had in¬ 
stalled the BIOS and 
used FDISK to partition 
the Caviar AC31 (XX). For- 
matting took another 10 
minutes or so. 

For most of you, that will be the 
end of the story, but apparently nothing is 
simple at Chaos Manor. My hard drive 
worked just fine* Windows for Work¬ 
groups came up, and [ could share the new 
drive across the network—but for reasons 
we still don’t understand, the Future Do¬ 
main 8-bit SCSI card that runs Network 
Archivist and its DAT drive simply would 
not work. 

I have two versions of that SCSI card, an 
ancient one that has no ROM and is thus 
ideal for using a DAT since it takes up no 
memory unless the tape is actually oper¬ 
ating, and a later version with ROM that 
will run an 8-bii SCSI device string, in¬ 
cluding the Maximum Storage Duette 
re ad/write optical drive. Both worked fine 
before I upgraded the BIOS; neither works 
now. On boot-up* they report "Internal 
Self Check Failure." 

I reported this to Micro Firmware and 
shortly after got E-mail from Robert 
Braver, president of the company. He 
made several suggestions, all sensible. 
None worked. Finally he asked me to send 
him the SCSI cards, which I did. Of course, 
they worked perfectly when he tried them 
on some of his Gateway 2000 486DX2/66 
systems. 

The next step will be to swap mother¬ 


boards. Micro Firmware has offered to 
send me one; they're far more curious 
about what has caused this than I am. 

The bottom line here is that the Western 
Digital Caviar AC31000 is easy to install 
and works splendidly. If you need to install 
a new r BIOS—and you probably will if 
you have a machine more than a few years 
old—that won’t be difficult. If you have 
problems. Micro Firmware has excellent 
technical support. 

About a month ago, 1 got a strange offer, 
which I presume was made to a lot of jour¬ 
nalists: Fujitsu would be pleased to send 
me one of its DynaMO 230 magneto-op¬ 
tical (MO) drives if I’d sign a pledge not to 
sell it for a year. Clearly, they’re try¬ 
ing to break the lock 
SyQuest and Iomega es¬ 
tablished in much the 
same way. 

This was no problem 
for me. I never sell anything 
I get for review. Some 
equipment goes back to the 
manufacturer, some gets de¬ 
stroyed, and quite a lot just gets 
used until it’s obsolete* after which 
it goes to a local school; but I sure 
don’t sell any of it. Anyway, I signed 
the agreement and specified the external 
model. 

It’s neat. The external drive is 5 by 8 
by 1.5 inches thick, considerably smaller 
than the DAT unit. It comes with a little 
stand that will hold its slot vertical, but I 
laid it on its back. Unfortunately* I wasn’t 
paying attention. I put it on the tower case 
of the Cheetah 386 and put the DAT unit 
on top of it. Over a week later, I discovered 
that I’d laid it upside down, completely 
covering the ventilation holes. I don’t rec¬ 
ommend that as standard practice, but it 
doesn’t seem to have done any harm. 

The DynaMO 230 came with an Adap¬ 
tec 16-bit EZ-SCSI card. Installation was 
simple. Adaptec's documents are com¬ 
plete* and their installation software took 
care of it all. f had the DynaMO 230 run¬ 
ning in 10 minutes. Then, just for luck, I 
put Network Archivist and the DAT drive 
on the same SCSI string. This is the drive 
that normally runs off the Future Domain 
card I'd sent to Micro Firmware for testing. 
When 1 booted up, the Adaptec card an¬ 
nounced that it had found both the optical 
and tape drives, and when I brought up 
Network Archivist, that ran fine. Both the 
DAT drive and the DynaMO 230 are now 
sharable network resources. 

The DynaMO 230 came with an order 
form for more optical disks: a five-pack 
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Library® Products 


The PKWARE Data Compression Library products allow you to include 
state-of-the-art, patented data compression technology within your software 
applications. Data produced by the PKWARE Data Compression Library 
products is compatible across platforms! 
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for Win32 $375 ea. 


Separate versions 
for SCO, AIX, 
Solaris 1.x Sparc, 
Solaris 2.x Sparc, 
Solaris 2.x X86, and 
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Microsoft Win¬ 
dows 3.x appli¬ 
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most 32-bit DOS 
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of 230-MB MO disks costs $185. A 230- 
MB optical disk actually formats to 217 
MB, so your medium cost is about 17 cents 
a megabyte. The optical disks are smaller 
(about the size of a 3H-inch floppy disk), 
and the drive is light and easy to carry 
around. The medium cost with DAT is 
about l cent a megabyte, but tape is a lot 
slower and less convenient. 

The Fujitsu DynaMO 230 seems reli¬ 
able. V ve heat the living daylights out of it 
by setting up a batch file that writes and 
overwrites it for hours at a time, I did get 
a write-protect error when it was upside 
down, but standing it up to get some ven¬ 
tilation fixed the problem. If s fast. Though 
not as fast as the current generation of hard 
drives, if s faster than those we had five 
years ago. It takes a lot less time to write a 
backup copy to an optical drive than to a 
tape drive. Speed is important to backup 
systems: unless they're fast, you won't use 
them often. Every hour or so, I write a 
copy of my current work to a different ma¬ 
chine; it would be as easy to write to an 
optical disk. 

Everyone needs more disk space. If you 
are thinking of expanding, optical drives 
like Fujitsu's DynaMO 230 are well worth 
considering. 

Continuing wrlfi upgrades, there’s W95; I've 
had five builds in the last month. Each one 
cures another bug or two. 

We went through builds 464,480,495, 
50L and suddenly jumped to 950, which is 
probably a symbolic number. Build 950 
installed easily—all the upgrades have— 
or so I thought until I tried to access the 
network. 

There wasn't any network. Pentafluge 
couldn't see any other machines out there. 
I nearly panicked. Then I remembered I’d 
had a similar problem with OS/2 Warp 
Connect, so I tried the same remedy: I 
turned the machine off, counted to 10, and 
turned it back on. 

That did it. When W95 came up, I 
looked Into the Network Neighborhood 
folder, and voila!, there were all my net¬ 
work resources. 

There are still some problems. For ex¬ 
ample, while 1 use Microsoft Word for 
complex editing, 1 prefer to create text 
with a character-based editor. For years, 
1 used the stand-alone version of Q&A 
Write, but my experience with Word has 
got me accustomed —addicted might be 
a better word—to using a mouse for mov¬ 
ing and deleting blocks of text. Stand-alone 
Q&A Write doesn't have mouse support, 
but the Write built into Q&A 4.0 does, and 
I decided to write this column using that. 

continued 
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Anyway, all went well until 1 needed 
to transfer an address from a previous col¬ 
umn. What 1 usually do is open a DOS 
window running Microlytics’ OOfei\ send 
it out to search my old columns until it 
finds the company name, and use the Win¬ 
dows editing Facility to mark and copy the 
text from the GOfer window and then 
paste it into die Q&A Write window. This 
works fine with stand-alone Q&A Write; 
but when 1 tried it with Write inside Q&A 
itself I got an error message inviting me to 
recover with “escape.” That “recovered” 
in the sense that 1 was back at the com¬ 
mand level of Q&A. but all my text was 
gone. 

Fortunately, 1 save early and often, par¬ 
ticularly before doing anything odd; I don't 
leave an editing window without saving 
my text first. Still, if s annoying, because 
text transfer through copy and paste is a 
convenient Windows feature. By muck¬ 
ing around, I find that I can paste into 
stand-alone Q&A Write, save the tile, and 
read that saved file into Q&A. That's not 
a very convenient kludge. 

I suppose I’ll just have to bile the bullet 
and start using Word for text creation. On 
the other hand, finding bugs is fun_ 

W95 has multimedia support and a ton of 
features, so it’s a natural fora multimedia 
tutorial program on CD-ROM. Alas, Easy- 
Tutor from CRT Multimedia isn’t the right 
one for me. It has some slick multimedia, 
but while ihe introductory level is surely 
that, the detailed level doesn’t go any¬ 
where near far enough. 

For instance, at the Microsoft W95 dog 
and pony show, they showed a lot of tricks 
using the registry and registry editor. W95 


The Caviar AC3 1000 (1 GB P $349] is 

easy to install and works splendidly. 
Contact Western Digital, Irvine, CA, 
(800) 832-4778 or (714) 932-5000; 
http: //www. wdc .com. 

Circle 1240 on Inquiry Card. 

If you're thinking of expanding f optical 
drives like the DynaMO 230 [external, 
$749; internal, $849] are well worth 
Considering. Contact Fujitsu Computer 
Products of America, San Jose, CA. 
(800) 6204886 or (408) 4328333. 
Circte 1241. 

Installing and using Partition Magic Ifor 
OS/2 and DOS, $69; for DOS and Windows, 
$49] is easy. Contact PowerQuest 
Corp., Orem, UT. (800) 379 2566 
or (801) 226-8977; 
http;//www. po werq ue at .com. 

Circle 1242. 

Novell system administrators wtl! love 

SnapBack 3.06 [per server, £9951, 



help on using the registry is skimpy to 
nonexistent, so fd hoped this tutorial 
would tell me more. Alas, the Power User 
topic is no more useful on the subject than 
Microsoft’s Help file. 

It’s worse than that. If you leave Easy- 
Tutor open and go do something else, it 
not only puts itself on top of your tool¬ 
bar, where it prominently dis¬ 
places the Pm 
grams item, 
but it some¬ 
how bollixes 
up the Ah- 
Tab task¬ 
switching 

feature. Closing EasyTutor fixes both 
problems. 

I sure wish 1 had a good tutorial to ex¬ 
plain the W95 registry, though. 

I continue to work on Roberta’s reading-in¬ 
struction program. The Mac version has 
produced some astonishing results in beta 
tests, fm upgrading the QuickBasic DOS 
version preparatory to putting it on Win¬ 
dows with Visual Basic. 

in both cases. I’m using Crescent Tools 
from Progress Software. Visual Basic plus 
Crescent Tools gives you some truly awe¬ 
some programming capabilities. The pro¬ 
grams may not he as fast and compact as 
programs written in C++, hut I really don’t 
care. With Visual Basic, T can get things 
running in days, not months. 

fm also looking at 3D Choreographer 
from AniCom. It produces stand-alone an¬ 
imated sequences you can call with pro¬ 
grams tike PowerPoint—and, of course. 
Visual Basic. I’ve only just started with 
it, but it seems easy to use and solid. 


which lets you back up a hard drive and transfer 
everything to a new and larger drive with a larger 
Novell partition. Contact Colombia Data 
Products, Altamonte Springs, FL, 

(407) 869-6700; http;//www,cdpi.com. 
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System Commander [$99,95] lefts you change 
OSes more easily than you used to be able to 
change CONFIG.SYS and AUTOEXEC.BAT. 
Contact V Communications, Inc.. San Jose. CA. 
(800) 6488266 or (408) 296-4224. 

Circle 1244. 

The game of the month is Terror from the Deep 
(about $49.95]. Contact MicroPros** Software, 
Hunt Valley, MD, (800) 879-7529 or 
(410) 771'1151; http://www.microprose.com. 

Circle 1245. 

3D Choreographer ($1491 seems easy to use 
and solid. Contact AniCorru Inc., Chapel Hill, 

NC r (800) 949-4559 or (919) 967-2890; 
http: //www .s pad i on .com/an icom. 

Circle 1248, 


The book of the month is Independent 
Birth Of Organisms by Peri an nan Sena- 
pathy (Genome International, 1994). Fair 
wanting: this book is heavy reading, be¬ 
ing nothing less than a new theory of 
evolution; 
or, rather, a 
critique of 
why current 
theories 
based on Dar¬ 
win can’t be eor- 
F reel. If nothing else, 
this is a readable 
(with difficulty) introduction to modern 
molecular biology. I found it fascinat¬ 
ing, but then I like complicated scientif¬ 
ic detective stories. 

There are two computer books of the 
month from The Waite Group: Visual 
Basic 4 How-to for Windows and QB 
Primer Plus . These are excellent as both 
introductions and reference works. 

There are about a zillion Internet 
books. One that’s son of fun is by Rawn 
Shah and James Romine, Playing MUDs 
on the Internet (Wiley, 1995), A MUD is 
a Multiuser Dungeon, and this will tell 
you what they are, how they work, and 
which ones to look into. That’s worth 
knowing, because I suspect MUD tech¬ 
nology will become important for busi¬ 
ness and education in the future. 

The game of die month is Terror from 
the Deep, MicroProse Software’s follow- 
on to XCQM: UFO Defense. The aliens 
are back, and they’re really angry. Warn¬ 
ing: as with many MicroProse games, 
this was released with bugs. Log on to 
GEnie or another on-line service and 
download the upgrade patch. Also avail¬ 
able on GEnie is a great little “cryogen¬ 
ics” program that will let you transfer 
your XCOM troopers into this game. 

One Final note: they fly the DC/X with 
a mouse. When the Air Force turned the 
DC/X over to NASA after the flight, the 
presentation plaque sported a model of 
ihe ship and a Macintosh mouse. M 

Ferry Pournelle holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing 
about computers present and future. Jerry 
welcomes readers* comments and opinions. 
Send a self-addressed, stamped envelope 
to Jerry Pournelle, c/o B VIE, One Phoenix 
Mill Lane, Peterborough , NH 03458 . 
Please put your address on the letter as 
well as on the envelope. Due to the high 
volume of letters, Jerry cannot guarantee a 
personal reply . You can also contact him on 
the Internet or BDC at jerryp@bix.com. 
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PC EXPO IN CHICAGO IS NOW ON-LINEI http://WWW.SHOWNET.COM 


CELEBRATE A DECADE OF EXCELLENCE 

I t's been an exciting ten years since PC EXPO made its debut in 
Chicago. Today, PC EXPO in Chicago is the significant corporate 
computing event in the nation's second largest computer market. 
It's the only opportunity In the Midwest for corporate and volume 
buyers to find solutions for every business computing need, and 
vendors to meet qualified buyers from major corporations. 

In addition, PC EXPO in Chicago will feature a comprehensive, 
cutting-edge Corporate Education and Training Program, including 
43 sessions, 3 workshops and 10 full-day tutorials, designed to 
meet the needs of everyone from the computing novice to the 
seasoned professional. 

Join the celebration. PC EXPO in Chicago. The forum for corporate 
computing in the Midwest. 

__ PC EXPO tri Chicago It produced managed by Group USA. Inc. 

rn CVTUCTll* One Executlve Drive, fort lee, NT Q70J4 

LjLKN HEIM pc EXPO* Is a registered service mart of Blenheim Group USA, Inc. 

PC EXPO In Chicago It a prolewionat trade event only. MinOrt under the age of 18 may not register and are not permitted 
on jit*. PC EXPO eajBrvej. tha right to u» photographs taken of you at the show lor promotionHil purposes. Your badge is 
nontranat&fhM* and wfl bo contl seeled end lenmleAled Immediately upon any Attempt to tranter or mil ft 


FOR INFORMATION ON THE LARGEST COMPUTING 
EVENT IN THE MIDWEST. CALL 801-655-8024. 














Hardware 


PREVIEW 


MAC POWERBOOKS 


Portable Mac: Power, Long Battery Life 

With a 100- or 117-MHz PowerPC 603e at its heart, Apple Com¬ 
puter's latest line of PowerBooks combines RISC-processing pow¬ 
er with insanely great battery life. Apple went with the 117-MHz 
specification for two reasons: 

603e yields at 120 MHz were 
problematic, and Apple doesn’t 
want to repeat the supply short¬ 
ages that plagued the PowerBook 
500 series. 

BYTE looked at a preliminary 
PowerBook 5300c with a 100- 
MHz 603e and a 10.4-inch ac¬ 
tive-matrix color LCD screen. The 
PowerBook 5300c’s long battery 
life is achieved through the pow¬ 
er-saving features of the 603e, 


Battery-Life Performance 


System 

PowerBook 5300c 

Hours 

(100-MHz PowerPC 603e) 
PowerBook 540c 
(33-MHz 68LC040, 

6.87 

two Type II NiMH batteries) 6.00 
Toshiba 2150CDT 

(75-MHz 486DX4) 

Toshiba T4900 CT 

5.20 

(75-MHz Pentium) 

4.25 


which saves its internal state while turned off, and the power 
management software in the Mac OS, which literally switches off 
the processor between keystrokes. A single lithium-ion battery 
provides an estimated 3 to 5 hours of battery life. 

We used BYTE’s Thumper 2 on the PowerBook 5300c and ob¬ 
tained an impressive battery life of nearly 7 hours (see the table 
above). Although Thumper 2 imitates some keyboard activity, the 

603e processor switches off be¬ 
tween keystrokes, so BYTE's bat¬ 
tery-life benchmark number is op¬ 
timistic. But it does indicate that 
Apple's 3- to 5-hour estimate for 
heavy usage appears accurate. 
Your mileage will vary, depend¬ 
ing on your work patterns and the 
PC Card (formerly PCMCIA) pe¬ 
ripherals you use. 

Other notable features include 
a 32-bit I/O bus; a PC Card slot, 
which holds one Type III or two 
Type II cards; an infrared com¬ 
munications port; and a storage 
bay that holds a removable flop¬ 
py drive or other storage media. 

In sum, the PowerBook 5300c 
racks up Pentium-caliber perfor¬ 
mance and impressive battery 
life far beyond what we’ve seen 
with 486- or Pentium-equipped 
notebooks, all in a package weigh¬ 
ing in at 6.2 pounds. 

—Tom Thompson 



PowerBook 5300c 

With a 100-MHz processor, 8 MB 
of RAM (expandable to 64 MB), a 
500-MB hard drive, and a 9^-lnch 
dual-scan gray scale LCD screen. 
$2200; with a 10.4-inch active- 
matrix color LCD screen. $3800. 

Apple Computer 
Cupertino, CA 
(800) 776-2333 
(408) 996-1010 

Circle 976 on Inquiry Card. 


133-MHZ SUPERSYSTEM 

Specifically designed for CAD 
and engineering applications, the 
Tri-CAD 133/SS is built around 
Intel’s 133-MHz Pentium pro¬ 
cessor and a PCI-bus mother¬ 


board. The 133/SS ($7399) comes 
with 32 MB of EDO RAM: a 
1.6-GB hard drive; 256 KB of 
TriStar’s proprietary CADcache; 
a dual-channel 32-bit E1DE con¬ 
troller; an Elsa Winner 2000 


Pro/X graphics accelerator with 
8 MB of video memory, 1600- 
by 1200-pixel resolution, and an 
85-Hz refresh rate; a 21-inch 
ViewSonic digital monitor; a 
hex-speed CD-ROM drive; and 
a 28.8-Kbps internal fax 
modem. 

Contact: Tri-Star Comput¬ 
er, Tempe, AZ, (800) 800- 
7668 or (602) 731-4926. 

Circle 980 on Inquiry Card. 

REMOVABLE HARD DISK 
SYSTEMS 

Available in capacities of 
1, 1.7, 2.1,4.2, and 9 GB, 
the Stampede line of 
storage systems offer access 
times as fast as 8 ms and 
data transfer rates as 
fast as 20 MBps and al¬ 
low you to combine VA- and 
5/4-inch drives within a single 
docking station. Each drive 
module can accommodate a fast 
SCSI-2 or fast-and-wide SCSI-2 
hard drive. Each SCSI address 
can accommodate more than 63 
GB of data, and you can daisy- 
chain Stampede docking stations 
to achieve more than 400 GB of 
storage capacity per SCSI bus. 
Stampede systems ($1750 each) 
are available in two-, four-, and 
eight-bay desktop docking sta¬ 
tions, in an eight-bay desk-side 
pedestal, and in an eight-bay 
rack-mount configuration. 
Contact: MountainGate Data 
Systems, Reno. NV, (800) 556- 
0222 or (702) 851-9393: 
sales @ mntgte. lockheed. com. 

Circle 982 on Inquiry Card. 


CENTRAL-SITE CONCENTRATOR 

XpressStack, a series of three 
modular, stackable central-site 
concentrators (from US$9450), 
employ multi-RISC processor 
technology for the best possible 
throughput, whether you use one 
or multiple modules. For basic- 
rate ISDN connections, Xpress¬ 
Stack BRI provides 16 64-Kbps 
channels, support for a single 
lOBase-T LAN interface, and 


an asynchronous console pert. 
XpressStack PRI provides the 
same concentration via one 
ISDN PRI interface, which pro¬ 
vides 23 North American (or 30 
European) 64-Kbps channels. A 
24-port intelligent Ethernet 
switch, XpressStack VLS cre¬ 
ates an independent 10-Mbps 
Ethernet segment. 

Contact: Gandalf Technolo¬ 
gies, Nepean, Ontario, Can¬ 
ada, (800) 426-3253 or (613) 
723-6500: http://www 
.gandalf.ca. 

Circle 986 on Inquiry Card. 



MULTIFUNCTION WORKCENTER ▲ 

The Document WorkCenter Pro 
610 ($2495) delivers plain-pa¬ 
per laser-faxing and digital-copy¬ 
ing features together with op¬ 
tional printing and scanning. You 
can program up to 1 (X) auto-dial 
numbers and up to 10 one-touch 
group dials for fax broadcasting. 
Up to 10 individual mailboxes 
let you receive and retrieve fax¬ 
es from remote locations. The 
40-page memory is upgradable 
to 200 pages ($199), and the 
250-sheet paper tray is upgrad¬ 
able to 500 sheets ($99). The op¬ 
tional Windows and DOS print¬ 
ing capability ($495) supports 
PCL 5e with 600-dpi resolution. 
The scanning option ($99) offers 
a resolution of 300 by 300 dpi, 
which you can use with TWAIN- 
compatible software packages, 
and OCR capability via Text- 
Bridge 3.0. 

Contact: Xerox, Palo Alto, CA, 
(800) 275-9376 or (415) 813- 
6800: http://www.xerox.com. 

Circle 985 on Inquiry Card. 
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VIRTUAL-REALITY HEADGEAR a 

An integrated headset, the VFX1 
Headgear Virtual Reality Sys¬ 
tem ($995) features high-con¬ 
trast 789- by 230-pixel LCDs, a 
three-axis VOS Head Tracker, 
high-fidelity stereo headphones, 
a ComSet microphone, a Smart 
Visor, and custom lenses. The 
system includes the CyberPuck 
controller, a device that provides 
additional virtual-reality input, 
and a CD-ROM with playable 
versions of PC-based games such 
as Electronic Arts’ Magic Car¬ 
pet and Interplay’s Descent. The 
VFX1 Headgear Virtual Reality 
System also incorporates Ac- 
cess.bus technology, which lets 
you simultaneously connect up 
to 125 devices to your PC. 
Contact: Forte Technologies, 
Rochester, NY, (716) 427- 
8595; sales@fortech.com. 

Circle 981 on Inquiry Card. 


INTERNAL OR EXTERNAL TAPE 
BACKUP DRIVES 

The Ditto 420 (internal, $99.95; 
external, $199.95) can back up 
420 MB of information on a sin¬ 
gle QIC-wide tape. Using Tra- 
van technology, which enables 
you to back up and restore more 
than 3 GB of information in a 
single, unattended session, the 
Ditto 800 (internal, $199.95; ex¬ 
ternal, $299.95) has the ability 
to back up 800 MB of data, and 
the Ditto 3200 (internal, $299.95; 
external, $399.95), 3.2 GB of 
data. The Ditto 800 and Ditto 
3200 drives are all compatible 
with QIC, QIC-wide, Travan, 
and Irwin tape formats. 

Contact: Iomega, Roy, UT, 
(800) 697-8833 or (801) 778- 
1000; http://www. iomega. com. 

Circle 979 on Inquiry Card. 


MULTIMEDIA X TERMINALS 

The TekXpress XP400 series X 
terminals ($2695 to $4795) are 
designed to provide a single 
desktop solution for graphical 
access to network information 
and distributed multimedia ap¬ 
plications. The systems all come 
with an LSI 33120 RISC pro¬ 
cessor; 8 MB of RAM, expand¬ 
able to 136 MB; 2 MB of video 
memory; a twisted-pair Ethernet 
interface; two RS-232 ports; and 
a monitor. Options include an 
MPEG digital-video coproces¬ 
sor, an audio coprocessor, thin- 
net and thicknet interfaces, flash 
memory, a dual-slot PC Card 
(formerly PCMCIA) interface, a 
parallel port, a keyboard, and a 
Sony 20-inch monitor. With the 
Tek XpressWare software, the 
XP400 series systems can access 
network-mainframe, legacy, and 
Unix applications. With the 
WinDD software, you can dis¬ 
play Windows and other PC ap¬ 
plications on your XP400. 
Contact: Tektronix, 

Wilsonville, OR, (800) 547- 
8949 or (503) 682-7300; 
http://www. tek. com. 

Circle 983 on Inquiry Card. 


line Model 280 ($3995). Both 
models support PostScript Level 
2 and Pantone-certified color 
matching and offer serial, paral¬ 
lel, and AppleTalk ports. A Col¬ 
or Copy Cartridge (about $200) 
plugs into the Pockette slot and 
provides a connection to popu¬ 
lar color scanners, so you can 
also use the printers as full-color 
copiers. 

The Spectra*Star Model 240 
uses a 25-MHz Intel 80960CA 



net LAN cartridge and a 120-MB 
hard drive cartridge. 

Contact: General Parametrics, 
Berkeley, CA, (800) 223-0999 
or (510) 524-3950. 

Circle 992 on Inquiry Card. 



COLOR-THERMAL PRINTERS 

The latest models in the Spec- 
tra*Star line of plain-paper color- 
thermal printers are the Model 
240 ($2995) and the top-of-the- 


RISC processor and comes with 
6 MB of RAM (expandable to 
24 MB) and 52 professional 
fonts. It can print at resolutions 
of up to 600 by 300 dpi with ad¬ 
ditional RAM. The Spectra*Star 
Model 280 uses the Intel 33- 
MHz 80960CF RISC processor 
and comes with 10 MB of RAM 
(which is expandable to 32 MB), 
52 professional fonts, and two 
Pockette slots, 
which can ac¬ 
commodate a 
plug-in Ether¬ 


CABLE MANAGEMENT TOOL 

The PentaScanner+ with 2-Way 
Injector+ ($4595), PentaScanner 
Cable Admin with Super Injector 
($2795), and PentaScanner-f with 
Super Injector ($3495) all offer 
hand-held cable certification and 
diagnostics; 100-MHz operation; 
support for UPT, STP, ScTP, and 
coaxial cable; measurement of 
NEXT, attenuation, length, im¬ 
pedance, resistance, capacitance, 
attenuation to cross-talk ratio, 
wire map, and noise; support for 
network topologies, such as 10- 
and 100-Mbps Ethernet, Token 
Ring, and ATM; replaceable, 
rechargeable nicad batteries; 
printing of test results; a backlit 
display; and flash memory. The 
2-Way Injector- 1 - accessory mea¬ 
sures near-end cross talk and at¬ 
tenuation on both ends of the in¬ 
stalled network cable link. 
Contact: Microtest, Phoenix, 
AZ, (602) 952-6400; 

70414,2116@ CompuServe, com. 

Circle 991 on Inquiry Card. 


Do-It-Yourself CD-ROM 
Recording 


At the heart of the Spressa 920 is an in¬ 
ternal CD-R drive with a maximum sus¬ 
tained data transfer rate of 300 KBps, a 
1-MB data buffer, and the ability to record 
a 650-MB disc in about 30 minutes. If a buffer 
underrun occurs, the drive’s disk-recovery algo¬ 
rithm seals off the section of the disc where the error occurred, allowing the Spressa 920 
($1999.95) to use the rest of the disc. The drive can record in many CD formats, including CD-ROM, 
CD-ROM XA, CD-Audio, Audio-Combined CD-ROM, CD-I, Photo CD, and Video CD, and offers three 
recording methods: disc at once, incremental, and multisession. 


Contact: Sony Component a/ul Computer Products Group, San Jose, CA, (800) 352-7669 or 
(408) 432-1600. 


Circle 977 on Inquiry Card. 
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WHAT'S NEW 


Hardware 



Scalable Network Servers 


The NetServer IS Series of network servers (about $6506 to $l& r 611) 
are scalable from single-processor Intel Fentiiim/75 systems to quad- 
symmetric-mufti processor Pentium/100 and Pentium/133 systems. 
Features include a 64-bit clock-independent system bus; dual PCI peer 
buses; dual PCI fast-and-wide SCSI-2 controllers in RAID levels 0,1, 5, 
and 6; dedicated Level 2 caches; error-checking-and-correcting mem¬ 
ory that’s expandable to 76S MB; and NIPS support. A hot-swap disk 
subsystem lets you replace failed drives while the server continues to 
work and automatically reconstructs data on a spare drive. An Auto¬ 
matic Server Restart feature reactivates the server rf the network OS hangs. 

Contact: Hewlett-Packard, Santo Clara, CA t (800) 322-4772 or call local HP dealer; 
h ttp://www. hp. com/gofnetse rve r. 

Circle 978 on Inquiry Card. 


PCI-BASED MULTIMEDIA 
ACCELERATOR FOR POWER MAC 

The Diamond Javelin Video 
3000 series includes the Javelin 
Video 3240XL ($399), which 
provides 2 MB of video memory 
(upgradable to 4 MB) and sup¬ 
ports 16.7 million colors at res¬ 
olutions of up U> 1152 by 870 
pixels, and the javelin Video 
340GXL ($569), which contains 
4 MB of video memory. Both 
models feature a 220-MHz DAC. 
which provides flicker-free 
refresh rates of up to 120 Hz. 
and the S3 Vision968. which 
provides digital-video scaling 
of up to 1280 by 1024 pixels. 
Contact: Diamond Multimedia 
Systems, San Jose, CA. ( 800) 
468-5846 or (408) 325- 7000; 
http;//w w w. diamondmm . com. 

Circle 988 on Inquiry Card. 

FAST ETHERNET ADAPTER 

The Rockwell 230Q-TX provides 
10- or 100-Mbps automatic ne¬ 
gotiation and connectivity to 
PCI-based desktop PCs and 
servers, as well as half- and full- 
duplex operation. You can port 
the VDA common-core software 
architecture across a range of 
network interface cards, OSes, 
and network-protocol environ¬ 
ments, The Rockwell 2300-TX 
($295) is fully compliant with 
the emerging IEEE 802,3u 
1 Q0Base-TX Ethernet standard. 
Contact: Rockwell Network 


Systems, Santa Barbara, CA, 
(800) 262-8023 or (805) 968- 
4262; http://www.rns 
.rockweII.com . 


QUAD-SPEED CD-ROM DOCKING 
STATION AND MOREa 

Win Book Computer's docking 
station ($399) comes with a 
quad-speed CD-ROM drive, two 
ISA slots, dual 5^-inch bays, 
automatic detection for external 
pointing devices, VGA, stereo 
output, and volume control. 

In addition, the 100-MHz 
486DX4 model of the WinBook 
XP notebook computer comes in 
two configurations: with a 10.3- 
inch dual-scan color screen, 4 
MB of RAM (expandable to 32 
MB), and a 340-MB removable 
hard drive ($1999); or with an 
810-MR removable hard drive, 
an acLive-maLrix screen, 16 MB 


of RAM, and a 14.4-Kbps inter¬ 
nal fax modem ($4199). You also 
get your choice of pointing de¬ 
vice—the standard Lexmark 
pointing stick, an optional Log¬ 
itech 19-mm trackball ($29.95), 
or an optional Alps touchpad 
($79,99), 

Contact; WinBook Computer, 
Columbus, OH. (800)468- 
2162 or (614)481-8041 . 

Circle 939 on Inquiry Card. 

SHUTTLE BIC FILES AMONG 
YOUR MACS 

If you need to trans¬ 
port large data, graph¬ 
ics, or digital-video 
files without burden¬ 
ing your network, the DataDock 
may help. Two configurations are 
available: a $799 desktop unit, 
which accommodates two mod¬ 
ules, and a rack-mount unit (from 
$885), which accommodates up 
to six modules. The hard drive 
modules ($870 to $2499) are 
available in fast SCSI-2 config¬ 
urations with capacities of up 
to 4 GB each. Options include 
fast-and-wide SCSI-2 hard drives 
in the same capacities (from 
$3420); DAT drives of up to 8 
GB ($1695 each); 270-MB Sy- 
quest modules ($790 each); 
and 230-MB magneto-optical 
drives ($ 1050 each). 

Contact; MicroNet Technol¬ 
ogy. Irvine, CA f (714) 453- 
6100; micronet @ aoL com , 

Circle 984 on Inquiry Card. 


DESKTOP-RECORDABLE 
CD-ROM SOLUTION 

With CD-Write Now, you can 
record your own CD-ROM discs, 
storing 650 MB of data on each 
disc. Multisession support lets 
you write to the disc incremen¬ 
tally. performing up to 99 writing 
sessions on each CD-ROM. An 
option a l rec ordmg - s i ni u 1 a Li o n 
mode enables you to test appli¬ 
cations by simulating CD per¬ 
formance without actuaJJy writ¬ 
ing to a disc. The basic package 
($2495) Includes a double-speed 
drive (a quad-speed drive is also 
available), authoring software for 
Windows or the Macintosh, and 
two discs. 

Contact: Ten X Technology, 
Austin , 7X (800) 922-9050 or 
(512) 9J 8-9182; tenx<$ 
zitker. net. 

Circle 937 on Inquiry Card. 

STORAGE SERVERS 
FOR NOVELL LANS ▼ 

The Global Net family of storage 
servers give up to 1024 users ac- 
cess to SCSI mass-storage de¬ 
vices over an Ethernet network. 
Each unit has built-in software 
and configures itself, registering 
on NetWare’s server list as an¬ 
other attachable Novell server. 
The servers, which provide data 
transfer rates of up to 450 KBps, 
include GlobalNet SST ($7995), 
designed for large-capacity op¬ 
tical jukeboxes* GlobalNet Shut¬ 
tle ($5995), for midrange opti¬ 
cal jukeboxes, and GlobalNet 
Route 101 ($3995), for large hard 
drives and RAID drives. 
Contact: Optisys, Glendale, 

AZ, (800) 327-1271 or (602) 
997-9699; rzwick@ 
optisys.com. 

Circle 993 on Inquiry Card, 




192 BYTE OCTOBER 1995 





























Join the computer industry's leaders for the hottest charity event of the year - the Micrografx Chili for Children 
Cook-Off. With lots of great eats, dillo-racin" fun and live music from the one and only Temptations, the party 
is sure to cook! Best of all, your $50 cook-off ticket will help support the National Center for Missing and 
Exploited Children. So come have a blast and help a great cause! For information or tickets, call The Chili 
Hot Line at I-800-357-72SS. Or stop by the Micrografx Chili for Children Booth in the lobby of the L.V.C.C. 
vllCROGRAFX or the Sands Expo at Comdex/Fall. On behalf of the children, thank you in advance for your support. 

Proud patron of ihe 
Chili for Children Cook-Off 
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CD-ROM 


SECOND EDITION 


Exclusive Book/CD-ROM 
Pockage Includes: 

•Over 400 Reviews of CD-ROM Titles 
•Demos and Samples of 
: CD-ROM Applications, such as: 

Brederbumf $ KidPix Studio, 
Game Tech 's Quarantine, 
and Knowledge 
Adventure's Discoverers 
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Visual Basic 

nuts a 

■BOLTS f 

Experienced 

Programme 


BYTE Guide to CD-ROM, Second Edition 
by Michael Nadeau 
Includes One CD-ROM Disc 
$39.95 USA 
ISBN: 0-07-882104-5 


Now Fully Revised & Expanded! 

This Exclusive 
Book/CD-ROM Package Includes 
• CD-ROM Buyer's Guide with Over 
400 Reviews of CD-ROM Titles 
■ Demos & Samples of CD-ROM Applications 

Part buyer's guide, part standards guide, 
and part trouble-shooter, the BYTE Guide to 
CD-ROM, Second Edition discusses all 
aspects of this burgeoning technology so 
you can take full advantage. 


UldmUHim 


Everything You 
Always Wanted 
To Know About 
CD-ROM and More! 


Visual Basic Nuts & Bolts: For 
Experienced Programmers 
by Gary Cornell and Troy Strain 
$24.95 USA 
ISBN: 0-07-882141-X 


Visual FoxPro Programming Basics 
by Tom Steams and Leonard Stearns 
$24.95 USA 
ISBN: 0-07-882092-8 


The Programmer's Job Handbook: The 

Skills You Need to Stay Ahead in the '90s 

by Eugene Wang 

$24.95 USA 

ISBN: 0-07-882137-1 


Osborne US 


Available now at your local book and computer stores or call 1 -800-822-8158. 
Use your American Express, VISA, Discover, or MasterCard. 


KEY=SF65BYL 
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ALABAMA 

Madison Books & 
Computers 
PH:205-772-9250 
FAX: 2D5461-8076 

ARIZONA 

Phoenix 

Computet Library 
PH: 602-547-03 31 

CALIFORNIA 

Berkeley 

Cody's Rooks Inc. 

PH: 800-479*7744 in CA 
PH: 800-995-1188 
Nationally 

Gtrus Heights 
Tower Books 
PH; 916-961-7202 

Cupertino 
Computer Literacy 
Bookshops 
PH: 408-973-9955 

Davfs 

UCD Bookstore 
University of California 
Davis 

PH:916-752-2944 
Cos Angeles 

A5UCLA Students Store 
PH: 310-206-0763 

Mountain View 
Printer's Inc 
PH:415-961-8500 

Polo Atto 
Printers Inc 
PH: 415-327-6500 

Stanford Bookstore 
PH: 800-673-2348 

Sacramento 
Tower Books 
1600 Broadway 
PH: 916444-6088 

SanFmasco 
Stacey's Professional 
Bookstore 
PH: 800-926-6511 
EMAIL: staEeysbk@aol.com 

Sorr fuis Obispo 
Earthling Bookshop 
PH; 805-543-7951 
FAX: 805-543-8438 

Santa Barbara 
Chaucer's Bookstore 
PH;8O5-563-O010 

UCSfl Bookstore 
The Universify of California 
Santa Barbara 
PH:805-893-2082 

Sunnyvale 
Computer Literacy 
Bookshops 
PH: 408-730-9955 

COLORADO 

Boukkr 

University Book Center 
CU Boulder 
PH:303-492-6411 
FAX;303-492-0421 


BVrE/OSBORA,f fi0ftft 


Cobrndo Springs 
The Chinook Bookshop 
PH: 719-635-1195 
FAX: 719-635-0792 

Beam 
Giblio Tek 
PH: 303-534-3460 

Longmont 

United Techbook Co. 
PH:303-651-3184 
FAX: 3O3-651-3405 

CONNECTICUT 

Hew Haven 
Yale Co-Op 
PH: 800-E.LJ-YALE 
FAX: 203-772-3665 

FLORIDA 


AR( A\f, 


A/ u 


MINNESOTA 

Minneapolis 

University of MN East Bank 
Bookstore 
PH: 612-625-3005 
FAX: 612-625-1861 

NEW HAMPSHIRE 

Hanover 

Dartmouth Bookstore 
PH: 800-624-8800 (outside 

NH) 

PH: 800-675-3616 (in NHJ 
FAX: 603-643-5170 

NEW JERSEY 
Hew Brunswick 
Rutgers University 
Bookstore 
PH; 908-246-8448 








Dayton 

Wilkie's Downtown 
PH;513-223-2541 
FAX: 513-223-2869 

fairbm 
Wilkie's Fairborn 
PH: 513429-1677 

Lima 

Readmore 
217 Flanders 
PH:419-225-5826 
FAX; 419-225-5537 


Gainesville 

Construction Bookstore 
PH: 904*378-9784 
FAX: 904-378-2791 

GEORGIA 

Adorno 

Oxford Bookstore 
PH; 404-262-3333 
FAX; 404-364-2729 

HAWAII 

Honolulu 

University of Hawaii 
Bookstores 
PH: 808-956-4338 
FAX: 808-956-4323 


NEW MEXICO 

Albuquerque 
Page One, Inc, 

PH: 505-294-2026 

NEW YORK 

Buffalo 

Village Green Bookstore 
PH: 716-884-1200 
FAX: 716*884-3007 

Huntington 
Books Revue 
PH: 516*271-1442 
FAX:516 271-5890 


Readmore's Hallmark 
3 330 W. Elm Street 
PH;419-225-5826 

Youngstown 
Youngstown State 
University Bookstore 
PH;216-742-3589 
FAX:216-742-3145 

OREGON 

Betm*ftort 

Powell's Bookstore at 
Cascade Plaza 
PH:503-643-3131 
FAX: 503-641-1554 


ILLINOIS 

Naperville 
Books and Bytes 
PH: 708416-0102 
FAX: 708416-0375 

MARYLAND 

College Park 

Maryland Book Exchange 
PH: 301-927-2510 
FAX:301-209-711g 

Boston 

Cbarlesbank Bookshops 
PH:617-236-7442 
FAX; 617-236-7418 

Burlington 
SoftPro Boob 
PH; 617-273-2919 
FAX: 617-273-2499 
EMAIL books® 
SDftproeast.com 

Cambridge 
Quantum Boob 
PH: 617494-5042 
FAX:617-577-7282 
EMAIL: 

q uanbook(®wor fd.stcLcom 

Newton Highlands 
New England Mobile 
Bookfair 

PH:617-527*5817 
FAX: 617-527-0113 


Hew York City 
Benjamin Boob 
PH: 212432-1103 
FAX: 212432-1104 

Coliseum Bookstore 
PH: 212-757-8103 
FAX: 2124894)925 

J & R Computer World 
PH:212-732-8600 

McGraw-Hill floobtDiie 
PH:212-512*4100 
FAX: 212-512-4105 

Mew York University 
Computer Store 
PH: 212-998-4591 

Rochester 

Campus Connections (RITJ 
PH: 716475-2504 

Village Green Bookstore 
1954 West Ridge Road 
PH: 716-723-1600 
FAX:716-723-1669 

Village Green Boobtone 
716 Monroe Avenue 
PH: 716*461-5380 
FAX: 716461-9333 



Eugene 
Book Mark 
PH; 503-4844)512 
FAX: 503484-3130 

Portland 

Ptowdft Technical Books 
PH: 5O3-228-3906 
FAX: 503-228-0505 

PENNSYLVANIA 

Doyfestown 

Village Green Bookstore 
PH:215-230-7610 
FAX:215-230-7615 

Erie 

The Erie Book Store 
PH:800-252-3354 
FAX: 814456-2702 

Philadelphia 

Bookstore of the University 
of Pennsylvania 
PH: 215-8984900 
FAX: 215-898-6997 

Pittsburgh 
Book Center 
University of Pittsburgh 
PH: 412-648-2321 
FAX:412-648-1902 

Scranton 

Paperback Boobmith 
PH;717-346-9162 


MICHIGAN 

Kalamazoo 
Western Mkhraan 
University Bookstore 
Western Michigan 
University 
PH: 616*387-3930 
FAX; 616-387-3941 


Bookstore 
PH: 315-443-1654 

OHIO 

Cleveland 
Business Outreach 
PH;216-348-1744 
FAX: 216-348-0375 


RHODE ISLAND 

Providence 
Brown Bookstore 
PH: 401-863-3168 
FAX: 401-863-2233 



TEXAS 

Arlington 

Taylor's Technical Books 
PH-81754STECH 

Art 

University Co-Op 
PH: 512 476-7211 

Dallas 

Taylor's Technical Books 
PH: 214-239-TECH 

Houston 

Grown Book Shop 
PH: 713*652-3937 
FAX: 713-052-1914 

VIRGINIA 

Blacksburg 

University Bookstore, 
Virginia Tech 
PH: 703-231-5991 
FAX: 703-231-3410 

Vienna 

Computer Literacy 
Bookshops 
PH: 703-734-7771 
EMAIL: 

sales^tcdhook£com 

WASHINGTON 

Bellevue 

University Bookstore 
PH: 206-646-3300 
FAX: 206-646-3340 

Pullman 

Students Book Corporation 
PH:509-332-2537 
FAX:509-332n8239 

Seattle 
Tower Books 
PH;200-283-6333 
FAX:296-285-2188 

Tacoma 
Tower Boob 
PH: 206-473-3362 
FAX: 2Q6473-9T41 

WISCONSIN 

Madison 

University Bookstore 
PH:608-257-3734 
FAX: 608-257-9479 

Milwaukee 

University of Wisconsin 
Milwaukee 
PH; 414*2294201 
FAX: 414-229-6194 















WHAT’S NEW 


Software 


PREVIEW 


SMALL-BUSINESS ACCOUNTING 





Juggle Many Projects with QuickBooks Pro 

QuickBooks Pro, the enhanced version of Intuit's small-business 
accounting program, integrates time-tracking, estimating, and job¬ 
costing features that are not normally found in inexpensive pack¬ 
ages. The program is available in versions for Windows 3.1 and the 
Mac ($189 each); BYTE looked at a prerelease version of Quick¬ 
Books Pro for the Mac. 

It fHa LM lull kWHn iMirti hth Mtfa 

One intriguing feature is 
QuickBooks Pro's ability to 
maintain running time sheets 
for each employee, tallying 
the number of hours spent 
on a particular client’s proj¬ 
ects. Formerly, you had to 
track this information using 
a specialized application 
or spreadsheet or, worse, 
scrap paper. But with just 
a few mouse-clicks in QuickBooks Pro, 
you can transfer billable hours to in¬ 
voices for individual jobs or clients. 

You can also create reports that eval¬ 
uate the profitability of an employee, 

client, or specific project. The time sheets are simple to main¬ 
tain and could be an invaluable tool for businesses that juggle 
several projects at once. In addition, time-sheet information readi¬ 
ly flows to the payroll module for computing pay for wage-based 
employees. 

QuickBooks Pro also lets you produce estimates, a small-busi¬ 
ness chore that’s typically performed on a spreadsheet. You can 
easily convert estimates to invoices and modify the invoices with¬ 
out changing the original estimates. The program also lets you 
generate reports that compare estimates with actual sales. 

Like Quicken, QuickBooks Pro is designed for people who have 
minimal accounting skills but need to rapidly and economically 
manage their business finances. The program is powerful and 
multifaceted, but it’s accessible to the novice. With QuickBooks Pro, 
you can focus your business on the talents that generate income 
rather than getting bogged down in managing a paper trail of in¬ 
voices, estimates, and cost-accounting. —Chris Kofer 


Intuit 

Menlo Park, CA 
(800) 624-8742 
(415) 322-0573 

Circle 994 on Inquiry Card. 


ON-LINE COMMUNICATIONS 
FOR WINDOWS 95 

Among the features of Qmodem- 
Pro for Windows 95 version 2.0 
($129) are TAPI support, which 
allows the sharing of communi¬ 
cations devices among multiple 
applications; MAPI support, 
which lets you transfer text, im¬ 
ages, and files to major E-mail 
programs; OLE 2.0 support, 
which lets you drag a phone- 
book entry directly to the Win¬ 
dows 95 desktop and connect to 


that service right from the desk¬ 
top by clicking on the icon; sup¬ 
port for long filenames; and path 
support. A script language with 
QuickLearn capabilities lets you 
automate on-line sessions and 
create custom interfaces; it also 
contains a compiler, a debugger, 
and a syntax-highlighting editor. 
Contact: Mustang Software, 
Bakersfield, CA, (800) 999- 
9619 or (805) 873-2500; 
http://www. mustang . com. 

Circle 997 on Inquiry Card. 


MUNICIPAL ENGINEERING 
OFFICE 

A CAD solution for the model¬ 
ing, analysis, and design of wa¬ 
ter-distribution networks and 
wastewater-collection systems. 
Municipal Engineering Office 
($5000) for Windows NT in¬ 
cludes the InWater. InSewer, and 
Relational Information System 
components. InWater enables 
you to graphically model and 
analyze water-distribution 
systems with data transfer to 
and from analysis engines, 
such as KYPipe. A modeling 
solution for analyzing and de¬ 
signing wastewater collec¬ 
tion, transport, and disposal 
systems, InSewer combines 
automated design and engi¬ 
neering tasks with relation¬ 
al-database capabilities. Rela¬ 
tional Information System is a 
generic interface for 
communicating in¬ 
formation across a 
networked environ¬ 
ment. The package 
also includes Draft- 
Works, an automat¬ 
ed drawing-produc¬ 
tion application. 

Contact: Inter¬ 
graph, Huntsville, 

AL, (800) 345- 
4856 or (205) 

730-5499: http:// 
www. inter graph, com. 

Circle 1005 on Inquiry Card. 

DISTRIBUTED SOFTWARE 
MANAGEMENT 

A software management solution 
designed for PC LANs, NetWiz- 
ard 2.5 (10-user pack, $595) pro¬ 
vides automated software and 
hardware inventory, software 
distribution, software metering 
and licensing, and remote con¬ 
figuration. NetWizard lets you 
install software on hundreds of 
desktops from a single location; 
generate scripts automatically 
using the Package Editor; use 
visual script editors to develop 
complex scripts without any pro¬ 
gramming; compress distribu¬ 


tion packages for efficient trans¬ 
mission; and eliminate redun¬ 
dant software installation/update 
overhead. 

Contact: Attachmate, Bellevue, 
WA, (800) 426-6283 or (206) 
644-4010; http://www 
.attachmate.com. 

Circle 998 on Inquiry Card. 

32-BIT OLE CONTROLS 
FOR WINDOWS TELEPHONY ▼ 

Using Visual Voice for Win32 
(for Windows NT, from $795; 
for Windows 95, from $495), 
you can create applications—in¬ 
cluding fax-on-demand, inter¬ 
active voice response, and voice 
mail—that can interact with most 
data sources and networks. The 
program provides high-level in¬ 
terfaces to functions such as an¬ 
swering inbound calls, placing 



outbound calls, prompting for 
Touch-Tone input once calls are 
established, recording and play¬ 
ing back voice files, sending and 
receiving faxes, and integrating 
with a PBX to perform call-con¬ 
trol functions. The Voice Work¬ 
bench tool visually defines the 
telephony components of an ap¬ 
plication and generates the cor¬ 
responding application logic. A 
32-bit DLL interface allows 32- 
bit development environments 
that support DLLs to take advan¬ 
tage of Visual Basic’s telepho¬ 
ny features. 

Contact: Stylus Innovation, 
Cambridge, MA, (617)621- 
9545; http://www.stylus.com. 

Circle 1009 on Inquiry Card. 
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CLIENT/SERVER CAPABILITIES 
FOR VISUAL BASIC a 

EnQuiry ($395) lets Visual Ba¬ 
sic programmers rapidly and vi¬ 
sually build forms and queries 
without coding. With the Que¬ 
ry Builder, you can graphically 
manage and control virtually all 
aspects of the SQL query-and- 
control layout process. The Que¬ 
ry Advisor reveals the status of 
the query-building process as it 
proceeds, flagging errors and pro¬ 
viding advice and guidance for 
correcting problems. The Em 
Quiry Form Preview displays the 
results of your queries and the 
way data is presented to users. 
Contact; Progress Software, 
Crescent Division, Bedford , 

MA , (800) 352-2742 or 


(617) 280-4000; crescent@ 
progress.com , 

Circle 1002 on Inquiry Card. 

CASH FLOW FORECASTS 
FOR EXCEL 5 

PFP Maxima II for Excel 5 for 
Windows (US$199) formats your 
company’s Financial statements 
and calculates federal, state, and 
local taxes; interest; management 
bonuses; long-term loans; cash 
flows; bank-credit-line working 
limits; ratio analysis; and break¬ 
evens. You can add, delete, or 
change accounts where appro¬ 
priate, and the program’s report 
capabilities include up to 17 pre¬ 
sentation-quality financial state¬ 
ments and supporting schedules 
(monthly and annually). 
Contact: Pendock M attorn, 
Toronto, Ontario, Canada, 
(416) 264-2126. 

Circle 999 on Inquiry Card. 

INTERNET INTEGRATION AND 
WORKGROUP COLLABORATION 

Ecco Pro 3,0 ($175) adds more 
than 100 features, including an 
Internet Address Book; Auto As¬ 
sign, an organizer that catego¬ 
rizes information into specific 
Ecco folders based on user-de- 
_ Finable rules; and a cor¬ 


respondence manager, which lets 
you automatically send faxes, E- 
niail, and letters to any number 
of contacts simultaneously. En¬ 
hancements include Notepads for 
outlining the details of your proj¬ 
ects, a Rolodex card interface, 
tabs to switch between views, re¬ 
vised menus and dialog boxes, 
icon balloon help, and a print 
coach for print layouts. The In¬ 
ternet Address Book comes pre¬ 



configured with over 2000 go¬ 
pher, World Wide Web, and FTP 
sites. While surfing the informa¬ 
tion highway, you can use the 
Shooter to send selected infor¬ 
mation from the Internet to Ecco 
Pro 3.0, where the information 
and its Internet address are 
stored. The Time and Expenses 
feature lets individuals and work¬ 
groups track expenses for activ¬ 
ities such as projects and calls. 
Contact: NetManage, Cuper¬ 
tino, CA, (408) 973-7171; 
h up ://ww w. ne manage, com. 

Circle lOOO on Inquiry Card. 
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Software for Mobile Workers 

Mobilizer for Windows [single-user package, $2991 in¬ 
tegrates office-mail, file, and database applications 
and mobilizes them for use on a remote laptop, giving 
mobile workers the flexibility to communicate over tra¬ 
ditional wired phone lines or wireless telecommunica¬ 
tions services. The product consists of four compo¬ 
nents, File Mobilizer allows transparent access to LAN 
network drives and lets you specify the files you want 
to mobilize. ConnectSoft's E-Mail Connection software 
lets you download, review, and respond to mail off-line 
through one integrated user interface. With Database 
Mobilizes you can cache and query corporate data¬ 
bases in a store-and-forward manner using ODBC drivers, the Mobile Communications Man¬ 
ager automates connections over both wired and wireless communications services. 

Contact: Digital Equipment, Littleton, MA, (800) 344-4825 or (508) 486-2254; 
http ;/fwww, digita i com/info/mohiie. 

Circle 995 on Inquiry Card. 


Software Update 


Conversions Plus 3.0 for Win¬ 
dows, Lhe PC-to-Mac File- 
exchange utility, adds transla¬ 
tors for TIFF, JPEG, GIF, 
BMP, PCX. and EPS graph¬ 
ics; Quattro Pro 5,0 and 6,0 
and Lotus WK4 4.0 and 5.0 
spreadsheets; WordPerfect 
6.1; Microsoft Works 4.0 
Macintosh: CiarisWorks 2.x, 
3.x, Mac, and PC; and Word¬ 
Perfect Works 2.0 Windows. 
The package also offers en¬ 
hanced graphics capabilities 
and a file-preview feature. 
$149. 

Contact: DaiaViz, Trumbull, 
CT, (800) 733-0030 or 
(203) 268-0030. 

Circle aOjLX on Inquiry Card. 

A data-query, reporting, and 
analysis tool. Forest & Trees 4.0 
offers an expanded query ca¬ 
pability, including the ability 
to conduct ad hoc queries 
without having knowledge of 
SQL or the target-database 
structure; data-analysis fea¬ 
tures, such as alarms, graphs, 
cross-tabs, and single-click 
data interpretation; and cus¬ 
tomization facilities. Admin¬ 
istrative version, $995; Enter¬ 
prise version, $790, 

Contact: Trinzic , Redwood 
City, CA, (800) 952-8779 or 
(415) 591-8200. 

Circle 1012 on Inquiry Card. 

Wirt Delete 2.0 for Windows mon¬ 
itors application installation 
to enable hotter application 
removal, covers most types of 
applications and system-sup¬ 
port files, previews its 
changes before making them, 
offers a one-step undo/restore 
feature, and has tools to facili¬ 
tate better system manage¬ 
ment, such as intelligent unin¬ 
stalling of more file types, 
effective management of sys¬ 
tem files, and personalized 
system Lips and information. 
$49.95. 

Contact: 1MSI, San Rafael, 
CA, (800) 833-8082 or (415) 
257-3000; http:/fwww 
Amsisoft.com. 

Circla 1013 on Inquiry Card. 
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WHAT'S NEW 


Software 


CREATE DESIGNS 
AND DIAGRAMS ▼ 

Designed to meet your drawing 
and diagraming needs, Drag 'n 
Draw tor Windows ($149) pro¬ 
vides SmartDrawmg Libraries 
that are aimed at the scientific, 
technical, and business commu¬ 
nities; tools to simplify the draw¬ 


ing process from start to finish; 
and a system for customizing 
objects and drawings and link¬ 
ing them to other objects. Drag 
"n Draw enables you to create 
such diagrams as electricaJ sche¬ 
matics , fish-bone charts, flow¬ 
charts, landscapes, network dia¬ 
grams, organizational charts, 
time lines, quality-control dia¬ 
grams, and space-planning and 
technical drawings. 


(408) 648^4000; http:f/www 
.deitapointxom. 

Circle 1007 on Enquiry Card. 

PC DIAGNOSTICS 

With PC Certify Pro, you can 
conduct thorough diagnostic test¬ 
ing of IBM PC and compatible 
systems. The pro¬ 
gram features 10 
test-group profiles. 
18 command-line 
switches, and un¬ 
limited reporting. 
In addition to quick 
diagnostics, the sys¬ 
tem-load test can 
perform a 24-hour 
system bum-in in 
just 2,4 hours. The 
test roster includes 
all the major sys¬ 
tem components, 
including CPU, FPU, memory, 
motherboard, video adapter, se¬ 
rial and parallel ports, hard disks, 
disk drives, system load, key¬ 
board, internal speaker, mouse, 
joystick, printer, SCSI, CD-ROM, 
and other devices, such as sound 
card, fax, and stacker, PC Cer¬ 
tify Pro ($249) also comes with 
1 1 diagnostics utilities to help 
you pinpoint system errors. 


Contact: Landmark Research 
International Clearwater, FL 
(800) 683-6696 or (813) 443- 
1331; 71333*2735@ 
CompuServe . com* 

Circle 1008 on Inquiry Card. 

FREEHAND 5 FOR WINDOWS 

A native 32-bit application for 
graphic design and illustration, 
FreeHand 5 for Windows ($595) 
comes with more than 500 fonts 
and 10,000 clip-art images and 
provides cross-platform graphic 
illustration, New features include 
an expandable architecture, style 
sheets, a spelling checker, search 
and replace, strike-through, high¬ 
lighting, optional text-edit win¬ 
dows, an optional text ruler, and 
special effects, FreeHand 5 also 
supports text-band ling capabili¬ 
ties, which let you lay out multi¬ 
page brochures and advertise¬ 
ments, and floating palettes. 
Import/export capabilities Jet 
FreeHand open and place Corel- 
Draw 3 and 5 files, as well as 
files from Illustrator, 

Contact: Macromedia , San 
Francisco ; CA, (800) 288-4797 
or (415) 252-2000; http;// 
www* macromedia . com. 

Circle IQOl an Inquiry Card, 



Contact: DeltaPoint, Mon¬ 
terey , CA , (800) 446-6955 or 
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Server-Fault Resilience 

Initially available for NetWare, 

LANtegrity (license for 100 
users, $4950; for 1000 users, 

$11,500) is a hot standby solu¬ 
tion that provides instant recov¬ 
ery tor failed servers. Hie pro¬ 
gram continuously monitors all 
protected servers and can auto¬ 
matically stand in for any server within IS seconds of detecting a failure. Users simply log in 
and access the same user accounts, files, and client software as if they were connected to their 
usual server. An Intelligent Data Vault feature maintains archival copies of ail current and previ¬ 
ous versions of files and manages the most active files in disk storage and all the current files 
in tape auto-loader storage. LANtegrity also lets you upgrade or reconfigure servers without dis¬ 
turbing users 1 access to their files. 

Contact; Network Integrity, Marlborough, MA r (508) 460-6670, 

Circle 006 on Inquiry Card. 
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Software Update 


The Windows version of the 
relational database, 4th Dimen¬ 
sion 3.5 provides built-in multi¬ 
tasking, a 4GL with more than 
350 commands For customiz¬ 
ing applications and adding 
extensions to databases, a 
graphical interface that sup¬ 
ports Windows and the Mac, 
and an optional compiler that 
compiles code into machine 
language. $895. 

Contact: ACI US, Cupertino, 
CA, (408) 252-4444, 

Circle 3,0X4 on Inquiry Card, 

The Secure Workplace for 05/2 
3,0, a product that provides 
workstation security, extended 
control of the Workplace 
Shell, and workplace manage¬ 
ment utilities, includes in¬ 
creased compatibility with 
OS/2 Warp; the ability to se¬ 
cure every object on the Work¬ 
place Shell, including disk and 
file objects; new audit-trail and 
user-authentication facilities; a 
new desktop-switching utility; 
and improved desktop man¬ 
agement utilities. Standard edi¬ 
tion, $59,95; Enterprise edition 
with 10-station-license mini¬ 
mum, $549. 

Contact: Syntegration, Chino, 
CA, (909) 464-9450; 73707 
.3331 @ CompuServe, com . 

Circle XOIS on Inquiry Card, 

An analysis and presentation- 
graphics program. Stanford 
Graphics 3.0 has been ported to 
Digital Equipment's Alpha 
systems running Windows NT, 
Enhancements include a For¬ 
mula Visuahzer, which graphi¬ 
cally solves user-defined equa¬ 
tions; custom line styles; speed 
improvements of 650 pereenl 
for data import and 150 per¬ 
cent for spreadsheet calcula¬ 
tions; intelligent data axes for 
plotting time-series or finan¬ 
cial data; and various graphics 
import and export options. 
$895. 

Contact: Visual Numerics, 
Houston t TX> (800) 729-4723 
or (713) 784-3131; http:// 
www , vnL com. 

Circle 1016 on Inquiry Card. 
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Quatech PC Cards Are There. 


Quatech, Inc. manufactures a complete line of quality data acquisition and communication PC Cards made in the U.S.A, 
Bach card is PC Card Specification 2.1 compliant and includes enabler and client driver software. 


Data Acquisition PC Cards 

■ 24 digital input/output card 

■ 12 and 16-bit analog input cards with 16 channels 

of programmable scanning and gain selections 

■ Eight channel analog output card available in 

unipolar and bipolar versions 

■ DAQDrive included, optional VisualDAQ 


Communication PC Cards 

■ Single and dual channel RS-232 

■ Single and dual channel RS-422/485 

■ One channel RS-232 and one channel RS-422/485 

■ Multi-protocol adapter supports HDLC and SDLC 

■ Parallel port/enhanced parallel port card 

■ DOS, Windows, and SCO UNIX compatible 


-1 

C? QUATECH 


Call 800 - 553-1170 today for complete information and a FREE 1995 Product Handbook, 


Quatech, Inc. 662 Woff Ledges Parkway, Akron, OH 44311 International Distributors: Australla/lnterwortd Electronics & Computer 61’3-95635011, Austria/Megadata 
43-1-523 42 12, Belgium/Acal NWS A 32-27-205903, Brazil (Seo Paulo )/lntercomp 55-11-8532733. Brazil (Rio de Janeiro)/Medusa Sistemas e Automacao 55-21- 
2554745, Canada (Western )/lnterworld Electronics 800-663-6001 (Toronto office 800-465-0164), China/Ouatech China 86-1-205-9030, Denmark/ Jes Rasmussen ApS. 
45^281-6838, Fmland/Lab Hi Tech OY 353-0-682-1255, France/Elexo 33-1-69537020, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, Hong Kong/ 
Brio Technology Ltd 852-581-1111, India/Comsquare Network Pvt. Ltd. 91-11-224-5159, Israel/Milivision Ltd, Div. 972-9-500623, Italy (Non-PCMCIA)/N,CS- Cornputer 
Italia 39-331-770016, italy(PCMCIA 0nly)/Kemel Consulting S.rJ. 39^6-77207000, Japan/Nictrix Corp. (New Jersey) 201-947-2220, Konea/Sam Boo Systems 82-2- 
5384001, Netherlands/ACAL Auriema 31-40-502602, New Zealand/Advanced Portable Technologies 64-4-3852838, Pakistan/Rastek (PVT) Limited 92-2M551881, 
Saudi Arabia/Integrated Computer Operations 966-3-895-1827, Singapore/EHiss Services Pte Ltd. 65-338-1300, South Africa/Eagle Technology 27-21-234943, 
Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-310146, Switzerland/Tech nosoftware 41-64-519040, Turkey/Logic Group 90-212-2747197 

Circle 94 on Inquiry Card (RESELLERS: 95). 













BUYER’S 

GUIDE 

Essential Products 
and Services for 
Technology Experts 

Mail Order 

Top mail-order vendors offer the latest 
hardware and software products at the 
best prices. 

202 

Hardware/Software 

Showcase 

Your full-color guide to in-demand 
hardware and software products, 
categorized for quick access. 

230 

Buyer’s Mart 

The BYTE classified directory of 
computer products and services, 
organized by subject so you can easily 
locate the right product. 
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COMPUTER DISCOUNT WAREHOUSE 



Mobotics 

Sportster Vi 28.8 
Faxmodem 
with volca mall 

♦ Data: V.34 and V.FC™ (28.8K 
bps) and V.32bis (14.4K bps) ♦ Pax: 

14.4K bps send/roceive ♦ V.42/MNP 2*4 error control and 
V.42 bis/MNP 5 data compression for throughput up to 
115.2Kbps ♦ Digitally records voice messages 

♦ Includes voice mail, fax and data communications 
software for Windows ♦ 5 year limited warranty 

Internal.. _...... $ 208.70 CDW 54076 

External_...._..... $ 225.33 CDW 55428 



WHY PAY 
RETAIL? 

CDWMs 

For less 


iny 



Intel 
Pentium 
OverDrive® 
Processor 

Powor up to a now 


Boost your system's overall performance and run software at 
amazing speeds with an Intel Pentium' OverDrive* 
processor. For Intel486" 8X, SX2, DX, DX2, 25MHz and 
50MHz CPU-based PCs.** 


$285.37 


"Csil tor comps ttt>J Iffy /nformstton. 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


NETWORKING PRODUCTS 

MNOYELL 


Netware V4.1 

5 User CO, ... 

,,889.72 

10 User CO_____ 

1519 89 

25 User CO.... 

,2244.74 

50 User CD . 

3028 97 

100 User CD.... 

,4229.98 

Netware V3.12 

5 User 3.5*. 

,,619.93 

10 User 3.5*... 

2481 /r 

25 User 3.5*_____ 

MM M 

50 User 3 5*. 

,2809.96 

100 User 3.5*. 

1925 82 


Call for Pricing on Novas NalWsia upgrades! 

3Com 


3C503 Elhertnk II coax...._ 

3C509B Elhertnk III coax. 

3CS09B Elhertnk III coax Spk_ 

3C509B Elhertnk III 108T. 

3C509B Etharlink III 10BT 5pk. 

3C509B Etherhnk III combo_ 

3C509B Etharhnk III oombo 5pk. 

3C579 Elhertnk EISA coax_ 

3C579 Etherhnk EISA 10BT- 

3C1627 12 port UnkbuHder 108T. 

ARTISOFT 

NodeRimner 2000A... 

NoOeRunner 2000T 
Node Runner 2000C 


_ 156.44 

_ 114.14 

__ 470 85 

-. 111.14 

...... .442.38 


...m.77 

528.7a 

. 229 81 

.228 91 

. 818-44 


...215.58 
189 06 
.188.05 


NodeRunner/SI 2000A. 


NodeRunner/SI 2000 T. 

... ,,73.82 

LANtastic V8 0.. 

. 79.50 

LANtastic V6 0 5 user 

... . 3998? 

LANtastic V6.0 Starter KA. 

»1 ia 

Central Station II . 

___ .,.289.13 

Simply LANtastic starter kit. . 

. 163.79 

T-Runner 8 port 10BT 

... ... ,,179 99 

T-Runner 12 port 106T- 

. 19922 


sASP 


Multiprotocol print server 106T HP _ J4Q 93 

Multiprotocol print server 106T pocket .,.,- 287 30 

Multiprotocol 2 printer server oombo. J09 6i 

Multiprotocol 4 printer server oombo. ,™,,499 82 

SNAP starter krt-2 computers, 1 prtnter. 119 10 

SNAP add-on transmitter ... 49 50 

Fax Authority Solo network fax server. 490 88 

IBM 

Token Ring Adapter II 16/4 ISA_ 399 88 

Token Ring Auto Adapter 16/4 ISA. 257 70 

IBM Token Rstg MAU... 398.42 


iny. 


EtherExpress PRCV 100Mbps PCI.. 21919 

EtherExpress PRO/IOOMbps EISA. 24* 52 

EtherExpress PRO/100Mbps PCI 5pk. 998.36 

EtherExpress PRO/10 Fish 10BT__ 108.01 

EtherExpress PRO/10 Fish 10 BT 5pk . 419.98 

EtherExpress PflO/IO Fish combo .. 115.07 

EtherExpress PflO/10 Fish combo 5pk 472.00 

EtherExpress 16 coax...,.. 99.33 

EtherExpress 16 coax Spit.- 464.13 


EtherExpress 16 10BT . 99.33 

PituuPvnruce IS 10RT Xnlr Ir a an 

Flher F xprnftR Ifi 1DRT ?0pk 

1698 38 

EtherExpress MCA 10BT. 

. 106.52 

ElherExpress 16 combo... 

. 116.77 

EtherExpress 16 combo 5pk . 

. ,549 72 

EtherExpress Fish 10BT. 

EtherExpress Fish 10BT 5pk. 

. -.,11128 

. ,.,518.90 

EtherExpress Fish combo . 

. 129.79 

EthorExpross Fish combo 5pk 

591 05 

TokonExpress 16/4. 

. .328 96 

NetportExpre&s II10BT ,,... 

.3*8.85 


MICRODYNE 

Eagle NE200O+ coax.-. 78.83 

Eagle NE2000T-. 106T. 89.46 

Eagle NE2000+ combo. .,,,25.40 

IRMAtrac 4.M6Mpbs ISA Convertble 
- 716Mbps If 


SMC 


EtherEZ 10BT_ 

EtherEZ coax. 

__ 94.47 

. . , 94.47 

EtherEZ combo_ 

.. 107.06 

Etherpower 106T PCI.,.. 

.. 13921 

Etherpower coax PCI_ 

. 149.97 

Etherpower2 10BT.. , , 

_ . . 25226 

Etherpower2 combo 

.. 271.06 

Ultra 16 Ethernet coax 

__ 8428 

Ultrsie coax 6pk 

. 509.88 

Ultra 16 Ethernet 10BT 

. 96 10 

Ultraie 10BT 6pk.. 

__ 46823 

Ultra 16 10BT 24pk, . . 

HITS n 

Ultraie Ethernet combo,,. 

.. 107.71 


TlgerHub TP6 6 port ♦ AUI... 189.78 

TigerHub TP68 6 port ♦ BNC____ 189 83 

TlgerHub TP12 12 pod ♦ AUI._.. 379 79 

3606 Ethernet 8 pod hub 108T. 298.85 

3512 Ethernet 12*2 pod hub 106T.. 548 55 

PC6O0WS ARCNET coax___ 119.93 

ARCNET 8 pod active hub coax_—- .229 4 1 

TokanCard EMe 16/4_ ,.,.,.2*1.27 


THmtlSH 1 Ml VI > 

TC5143 Ethernet 10OT_ 71.90 

TC5143 Ethernet 106T 6pk_ 389.94 

TC6242 ARCNET 64X1 coax.._. 66 88 

TC6245 ARCNET coax .. 179 99 

TC5055 Ethernet 8 pod hub 10BT... 338.28 

TC4045 Token Rmg 16/4_ 21324 


•cl 


TERMINALS 


Unk MC5 amber/green/whlte. 
Link MC80 14* color , 


Wyee 55 amber/green/whlte ... 
Wyse 60 amber/green/white . 
Wyse 160 amber/green/white 


...419.50 

...22321 


. .279.50 

.. 329-88 


Xir com 

PE310BC pocket Ethernet coax,._ 

PE310B2 pocket Ethernet coax....._ 

PE310BT pocket Ethernet 10BT_ 

PT316CTP pocket Token Rmg III 

PPX03 Parallel port multiplexor- 

PS-CE2 PCMCIA Ethernet 10BT_ 

PS-CE2 PCMCIA Ethernet combo 
PS-CE2 PCMCIA Token Rmg__ 

« g n«i:iT.t:nn-nr.mr.i.i 


...31726 
.27721 
..27721 
476.83 
. 7720 


.151 


18.15 


mn 


Jumbo 350 internal 


Jumbo 700 internal___. 

Jumbo 1400 internal... 

Trakker 250 parallel part.— 

Trakker 350 parallel port.. 

Trakker 700 parallel port._ 

T1000 800MB Traven. 

Powertape 2 4GB SCSI internal . 
Powertape 2.4GB SCSI external 


Iomega 


Zip dnve 100MB parallel interlace. 

Zip drive 100MB SCSI Intedace_ 

Zip disks 100MB. 3pk____ 

Ditto 420MB tape dnve internal _ 

Ditto 800M8 Travan tape drive internal 

MICROSOLUTIONS 

Backpack 3 5* 1 44MB floppy parallel_ 

Backpack 600MB Travan parallel . .. 

Backpack 250MB tape backup parallel . 


. 93728 

.1077 99 


. 99.00 

..199.00 


.148.32 

,..298.12 


aaanna i 


saxcfn 

WfWftS #8 


Tape*Slor 250MB internal.. 

Tape'Slor 420MB Inlemel__ 

Tape'Slor 420MB parallel. 

Tape'Slor BOOMS Travan mtemal 
Tape’Stor 800MB Travan parallel 

Tape-Slor 850MB internal.. 

Tape'Slor 850MB parallel .. 

Tape-Slor 4GB internal IDE__ 


. 118 28 

. 139 38 

. 308 48 

.232.77 


i Mountain 


File Safe TD-350, 350MB internal- 184.33 

FiteSafe 800MB Travan Interne!- 17420 


M SyQuest 


EZ136 135MB Mtemal IDE interface_ 188.98 

EZ135 135MB external SCSI mterface. 238.48 

EZ135 135MB cartridge...,.... 18.97 


Multimedia Home CO 4x kil Mtemal .. 448.99 

Blaster CO 4x Wt--- 213 89 

Sound Blaster Value CO 4x kit._. 298.99 

Sound Blaster Digit Schoolhse CD 4 k Mt. .328.72 

Sound Blaster Discovery CO 4x Wt.. .348.33 

Sound Blaster Performance CD 4x Ml. 428.88 

Phone Blaster 14.4K Mtemal ^software. 188.18 

Modem Blaster 14.4K_ 82.26 

Modem Blaster 282K. 20225 

Sound Blaster 16 value edition (IDE).. 99.98 

Sound Blaster 16 SCSI-2_ 178.99 

Sound Blaster AWE32. 298.99 

Sound Blasler AWE32 (IDE)__ 189.99 

Wave Blaster (I GamePak__ 184.50 


Mtcroeotubons 4X CD parallel w/aound. 

Advent PP570 speakers 3SW. 

Advent PP622 spkrs/subwoofer. 

Diamond 4000 Quad CD kit internal .... 

488.15 

. 245.97 

. 188.84 

. 288.78 

Diamond 5000 Quad CD kit internal . 

. 389.82 

Jensen JPS35 speakers 5W.. 

Jensen JPS45 speakers 10W 

. ,54.88 

. 89 93 

Logitech SoundMan Wave 

Mtorosokittons 4X CO parallel. 

NEC 3Xp Plus ... 

. 119.49 

,,354.68 
. . . 384 54 

NEC 3Xp Pius Kit 

. 468.93 

NEC 6X1 . 

. 456.14 

NEC OXa.„... 

. 547.55 

Pioneer DRM624X 6 dlec 4X changer 
Plextor 4ptex quad external „. __ 

. ,.574.48 

559 85 

Fhextor 4ptex quad Internal . 

Plextor 6X Internal . 

. 49927 


Sigma Designs RealMagic Lite... 258.58 

S«gma Designs RealMagic MPEG- ,^,..286.41 

Srgma Designs RealMagic CD Kit.. 0621 

Sony 4X Internal wriOE interface.. 228.63 

Sony 4X Internal w/SCSI-2 interface... 216.62 

Teac SuperOuad 4X internal_ 184.15 

Toshiba 3601 SCSI 4X Mlemal.. 30928 

Turtle Beach Monte Carlo._.. 24.71 

Tuttle Beach Trope*__ 193 67 


Turtle Beach Monterey 


,,316.94 


DIGITIZERS A SCANNERS 


^yca/comp 

DB III 12X12 4 button.. 28827 

DB III 12X12 16 button....... 288.87 

DB III 12X12 pressure pen... 38827 

Drawing Slate II12X12 4 button cordless. ,228.98 


DIGITIZERS A SCANNERS 


EPSON 

ES-1000C_„____ 768.44 

ES-1200-ProPC. 1296.72 

Wkn I HEWLETT 
mznM PACKARD 

ScanJet 3P______ 21827 

ScanJet 3P document feeder_ 209.49 

ScanJet 3C W/ISA Interface ..„. 99826 

ScanJet HCX document feeder.. 488.50 

ScanJet IICX transparency adapter. 83328 

MICROTEK 

Scanmaker 110 grayscale.. 24929 

Scanmaker il oolor--- 28826 

Scanmaker IISP color. 49622 

Scanmaker IIHR color...„. ,749.98 

ScanMaker III color.,. 2408.88 

Scanmaker 35T slide scanner.. ,,.,,698.59 

Surmagraphics. 

Summaxketch ill 12 X 12 16 button - 21358 

Summasketch III 18 X 12 4 button.... 484.33 


Mag Innovision DX15F.. 

Mag Innovision DX17F.. 

. 379.88 

. 669.78 

Mag Innoviaion MXP17F. 

. 578.67 

Mag Innoviwon MX21F. 

_ 1689.47 

Magnavox CM2089 14* 28.,.,,,. 

... .237 56 

Magna vox CM20S9 14* 28 Nl. 

. 249.57 

Magnavox CM201S 15* 1024. 

. 322.78 

Magnavox CM4015 15* 1280_ 

. 37524 

Magnavox CM4017 17* .31 . 

. 809.26 

Magnavox CM4018 17* 28. 

. 674.57 

Magnavox 20CM64 20* . 

.. 1087.08 

NEC 3FGe 15* . 

. 408.75 

NEC XV14 14* ....... 

... 31163 

NEC XV16 16*.. . 

... 433.03 

NEC XV17 17*. 

.. .769 43 

NEC XE15 15* , . 

. ...678.77 

NEC XE17 ir____ 

990 26 

NEC XE21 21*,. 

_ 1779.24 

NFf: XP15 IS” 

579 «a 

wpr VP 17 17 * 1 nor. m 

NEC XP21 21“_ 

.. ,2189.43 

Samsung 15GU 15*_ 

. 408.74 

Samsung 17GLIir. 

. ,,737.71 

Samsung 17GLsi ir __ 

.. 93420 

Sony CPD 1425 14". 

. .318.33 

Sony 15SF 15* . 

. 489.77 

Sony 17SF1 ir. 

. 879.48 

Sorrv 20SE1 20* 

1929.26 


ViewSonic 17GS ir . 

... 757.64 

VviwSonie 21PS21".... 

. 1693 70 


i^^^^* T TTT7.W T.TTTTBi^B 

ADS VGA to TV Elite mtemal. 

. 134.89 

AOS VGA to TV Elite external 

.. ,196.83 

ATI Graphics Xpreaslon ISA 2MB . 
ATI Graphes Xpression VLB 2MB 
ATI Graphce Xpreeeion PCI 2MB. 
ATI Graphics Pro Turbo ISA 2MB 
ATI Graphics Pro Turbo VLB 2MB 
ATI Graphcs Pro Turbo PCI 2MB. 
ATI Graphics Pro Turbo PCI 4MB, 
Diamond SpoedSlar Pro ISA 1MB 
Diamond SpeedSlar 64 ISA 2MB 
Diamond SoeedStar 64 ISA 1 MB 
Diamond Sleelth Video VLB 2MB, 
Diamond Steeith Video PCI 2MB 

. 189.36 

—.. ,,.189.36 

. 189.36 

. 319.87 

. 31927 

.. 31927 

. 448.88 

. 98.68 

_ 199.00 

. 163.40 

. 23828 

. 237 89 

lnte< Smart Video Recorder Pro. 

. 398.99 


If You Find a Better 
Price, Call CDW 
Before You Buy 
(800) 959-4CDW 


NASDAq 


No surcharge for credit cards 


BUY WITH CONFIDENCE 
CDW® IS A NASDAQ 
TRADED COMPANY 

TOW itMKX COWC 

0 6 8 rated 5A1 
Dun* 10-762-7952 


CDW* TELEPHONE 
HOURS 

Sates 700-9-.00 COT MorvftL 
9:00-5 IX) COT SaL 
Tech Support for Customers 
8.00-7:00 COT Moo-Frl 
9:00*00 COT Sat 


MOST ORDERS 
SHIP THE 
SAME DAY 


CDW Computer Centers, Inc. • 1020 E. Lake Cook Road • Buffalo Grove, IL 60089 

































































































































































































































































COMPUTER DISCOUNT WAREHOUSE 



SyQuest NEV 

EZ135 Drive™ 

Affordable 
high-p&rf or ma nee 
dale storage 

✓ Capacity: 135MB cm one formatted 3.5" EZ135 cartridge 

✓ Seek lime: 13.5ma, up to 2.4MBfeacond uuetaineil transfer 
rate ✓ IDE H SCSI (SCSI host adapter sold separately) and 
parallel port configuralio ns ✓ Includes one EZ135 cartrid^s 
and data-management software ✓ Small, lightweight 
design: I" Xd" It 5,9v, libs ✓ 2 year Warranty 

Internal IDE.,..™„ . $198.99 CDW &5470 

External SCSI.. . $239.49 CDW 55471 

External parallel _. _ CALLI 



WHY SETTLE 
FOR LESS? 

CDW* 
SERVICES YOU 
BETTER 


FREE!* 

$150 

of Accessories 



TOSHIBA 

T2110CS 
Value-priced 
75MHz notebook 

■ lnteIDX4 m 7SMHi CPU 

■ 4MB RAM. 330MB hard 
drive ■ 19.4" dual-atari color 
display ■ Accelerated local bus 
video ■ AecuPoinl” integrated 
pointing device V Internal AC 
adapter, no bulky "brick" required 

. $ 1999.80 CDW 54863 

• PumlUM a ToahlPa $awm 77T WC$ between mi US and 
artef tecafw op fo fiso Off yOur Choice of accossory products 
purchased on the same invoice Other significant restrictions 
apply, call your CDW Account Executive tor details. 


CDW CARRIES OVER 20,000 PRODUCTS. IF YOU DON'T SEE IT, CALL! 


NHHKZXimQlZ] 

TOSHIBA 

T2100 DX2/50 25QMB mqnp. 1 2S0 33 

T2110CS DX4/75 330MB pas color. 1959.80 

T2130CS DX4/7S 500MB pas color. 2524.52 

T 2130 QT DX4/7S 5QQMB «et color. ..3036.59 

T2I50ODS DX4/75 SOOMB pm COior CD. 2966.16 

T2T50CDT DX4/7S 500MB act cokx CD. 3559.05 

MQCS 5175 77ZMB pa« CO**,. 3547.91 

400CUT 5/75 7726 act color CD. 4385.31 

Portage 610CT MO 720MB act color. 4336.D5 

AST 

AscanHe portables 

Asoenba 9T0N 475 510MB p«s Mtor. ,„,.25Z0.B7 

Ascenlift 91QN 4.75 510MB act color. .,.3139 SI 

Ascenba 91 ON 475 7O0MB ad color_ 33&g.M 

Asoenaa 9fiON 5.75 500MB pflS «*W. 3348.01 

Asoonna 9SQN £775 800MB pan cotor. 3*36.46 

Ascenlla MW 5.75 1.206 pan <s*x _„„ m ^40BS.i1 

AKentfe P 5/75 soqMBact color. 4719.13 

Ascsmie 05CHN 5'7& 1 2GB act cotor. g 162,24 

Advantage! Adventure desktops 
Advantage! 014 S/lBo 1.RGB 10MB CO l.' -.XAtLl 

Advantagel H1S 5/1331 6GB16MB CO. C ALU 

Bravo us deektepa 

5/75 SMB. 350MB WIN US . ....._.CALLI 

5/75 SMB.. 350MB CD WtN . ....CALLI 

5/75 ifiMfrTTaGi w«4 .... . .....calu 

5/1OD SMB, 850MS WIN BS. . CALLI 

5/100 BUB, 350MB CD WIN 06. CALLI 

5/100 1M1&, 1.2GB WIN BS... CALU 

5/120 16MB 1.2GB WIN » .-.. CALU 

16M6, l.SSi CD WIN 06.... .CALL! 

57133 16MB. 1.EG6 WIN 05... .CALU 

BtiVO MS-T mlnHeww* 

5/75 SMB, 05OMB WIN 03... ,.__.CALU 

Vt5 0MB asowe CD WIN 86,.,.„. CALL! 

5 / 75 16M&, 1,2GB WIN 05. CALLI 

5/100 SMB, 650MB WIN 9S. __... CALL! 

6/100 6MB. 650MB CD WIN 05.. . . CALLI 

57100 16M&, 1.2GB WIN 06. __....CALLI 

fi/120 18MB. 1 2GB WIN _ „_„,.CAUJ 

£120 T6M8, 1 . 2 GB CD WIN 06. Calu 

5/133 18MB, 1.2GB WIN 06........___ .CALLI 

TMf 

ThinkPad portables 

3B0CE DX2/5Q 340MB act color. 3099-00 

360CE PXZ*0 540MB act color... 3440-00 

701CS DX475 540MB pas cidor.^...... 3440.00 

701CS DX4/7S 360MB paa ... 3149.00 

701C DX4/75 360MB «ol color .. 3*99 00 

701C 0X4/78 540MB act ttflor . 3999.00 

7SSC DX4/7S 340MB B ct Dolor. 3M T.dO 

7S5CSE DX0/IOT 34DMB pas color. 3499.00 

75GCSB 0X4100 540MB pas color. 3*49 00 

755CE DX4100 S40M8 act color. 4340,00 

7S5CE DX4/100 &10MB Ml color. 5*90.00 

7S3CD 0X4 .-1 Hi: s.:f Ml 1 ad Color, CD. 5649.00 

755CD OX41O0 B10MB sd color, CD . 6099 00 

755CX (SBJ> 575 S40MB act Dolor. 4740.00 

7SSCX S75 540MB act COkW . 5790.00 

75SCX 575 8T0MB act COIO«. 6249 00 

755CV 4/100 540MB acl cotor... *700,00 

7S5CDV 4/100 610MB set color CO. 7540 00 

Apllva 

Apliva 535 DX2/66 540MB . I .^ lph .„„. hl * l 1MUiq 

PC 300 Serial desktop a 

PC30O 575 3MB, 540MB.. 1*23 .00 

PC300S9Q 16W©, 350MB. MflS.OD 

PC35Q 5/75 8MB, 54OM0. 18T9.00 

PC356 5/75 16M6. 850MB. 23394X3 

PC350 5/90 16MB, 350MB. 2743.00 

PC7S0 Md t5MB, 540MB. 2961 .00 

PC750 5.D0 16MB, 540MB, CD.._. 3565.00 

PC700 5/120 18 MB, 1GB... .4135.00 

PC750 5/133 18MB, 1GB... ........4307,00 

NEC 

Verea 2GG00 475 4MB, 350MB dual clr_., r ..lM&.57 

Voraa 2000C 4.75 4 MB. 350MB act c6t. 2244 .70 

vom 2000C 4/75 &MB, 350MB act ctr ..........2480.73 

Versa EOOOC 4^5 3MB, 540MB act Cfr.. .2678.02 

Versa 40000 57.5 540MB dual dr CO. 3709-00 

Versa 4000TC 575 720MB apt cotor. 4109.00 

Versa 4000TC 5.190 720MB acl DotorCD. •! 800.00 

Verso 4000HC 5790 910M8 hkes dr. M99.00 

Vo 138 M 0X475 540MB hl-res Clr . ..,...» 19 30 

Verea M 0X4/100 540MB hkPN Clr. 3B76.24 

Versa M DX4/100 01OM0 hum dr. 4249.67 

Versa M 0X475 540MB true clr. 2799.49 

Versa M DX4,'100 &40MB Hue clr. 3426.27 

Ver« P 5/75 540MB hl-res clr ..._.. 4619.B3 

Versa P 575 810ra 9.5- hhrtm dr. 4008.73 

Versa P 675 540MB set dr.™. 4647 39 

Versa P 575 &10M8 Bd c|r. 5020.66 

Verea P 575 610MB 10.4* nr-resck^.. 5266.16 


COMPUTERS 


■fy Texas Instkdments 

TM4000M DX4/7B 4B5MB dUHl nlw. .MBfl.Tfl 

TM4000M DX4/76 624MB adcolcr. _....2M0.OO 

TM4D00M DX4/100 524MB 10-4ted dr. M2B.6* 

TMS000 675 624MB dual color. WM.65 

TM5000 575 01C«MB ad Wtor .. .,.„.45M.22 

TM50W 5/0O1.2G&6d ertor...™.. CALLI 


DOT MATRIX & LASER PRINTERS 


104 Turbo... 

MU120. 

ML320. 

ML321. 

ML360. 

ML395. 

ML305C . 

ML620. 

ML5R1.,.™.. 
ML590. 


DATA 

Ml 491 


Pacemartt 34 ID 1266.49 

OL400E._ 

..341L30 

OL410E . 

..518.95 

OL41GE/PS , 

..... ,769.88 

OL01O. 

. 904.98 

OLfilDE..^ 

. 760.33 

0t,330 Plus... 

.,,.1076.01 

0L12Q0 . 

,....1115,06 


....437.54 OKUET 2010. M7.77 


BJ30 memo ...„.„ 
BJC70 cotor... 


Canon 


,...259.08 

..,366-56 


BJ100...... 175,08 


BJ200W .. 

BJ230 

BJOHMb color... 


.,,.199.70 

. 301,56 

.....471.99 


WVrtWy rfiuupi 

.. . 

EPSON 

. 98.34 LQ2S50. 

. 955.OB 

AP3250. 

...145.40 DFX5OT0 PIU4-. 

...1520.29 

AP330O . 

LX300 

...117.62 DEX8000. 

174.32 Stvhja 300 

...2569-86 

183.16 

FX570. M3.9S Stylus S0(h-. 216.47 

FX1170. J95 23 Stylus 1DOO. 4T&.34 

U>tCl7Ch-. 409.04 Stylus Dolor. 529.53 

LO870. .....44943 AClIdOLa^er 1100. .303.02 

LQ1170 ...,.._^„.088.88 AcTldnLeear 1400. .495.53 

LEXMARK LASER PRINTERS 

WlnWrlter 400 laser . 766 03 

WlnWrlter 800 ie»*r. 

vekrewriter 300 (4037 5E EPPM) . 

4039 10 Plus lOccm. 

... .999.00 

. 844.87 

.1210,38 

Qplra R 12ppm . 


..1419.07 

Optra Rx Ifeppm 


,.1060.33 

ExecJel llo.,....... 


.,..29376 

IIJRL— 

Panasonic 


2023. 


. 162.90 

2130,...... 


,....2O4.B0 

2135 Cdkjr ... 


,247,33 

3123_ 


2*1 60 

4400 Laaer_. .. . 4S4Jffl 


5400 Laser. 3aa.&5 

HX'GP i oo piSwih^^ 


Texas 

Instruments 


micro LBaar 500_,.. 

micro Laser Pro600PS23 

mtaroLoer PmE.. 1385.49 

micreLHsar Power Pm 500 PS65.. 16M./8 


CNteeJei kildel rajtftoplar/prlniar. 

Da&kJal 320 portable..... 


DefikJet 540... 

DeskJet 600.... 

DeskJe! 6600. 

DeskJet 550C. . 

DeBkJsl 16O0C .. 

DeekJet 1500CM... 

LaserJet 5P _ _ _ 

LaserJet 4 Pka..... 

LaserJet 4Si. 

LaserJet 4V. 

LaserJet Color..... 


210.49 

.397,32 

. 649-91 

... 13*9.07 
1692.40 

. 999.77 

1449.98 


COSTAR 

LabelWriter XL WIN..™...™-,—. 
LaUHlWrlMrXL Plus WIN... 


270MB Fast AT A ..15UJ8 425MB Fast- ATA ,_.1 SS.7 8 
345MB SCSI-2. 1/4-50 540MB F&SL-ATA ..,.1 77.67 

MiCROPnus 

4221 2QB SCSI-2 __ _ ___ JNt.16 

1936 3GB SCSI-2,-— . .-._ .9SS.5fl 

32434.3GB SCSI'2.. .^ U ...„ U 1409.B7 

CONNER 

425M0 IDE. 143.25 850M& FMWkTA,. .289,69 

SXOtffl IDE..,.. .209JM 1.27G9 Fast-ATA., ,299,66 

AK Conner finvoe tisted ^nctude cofnpteta instslleiioo 
hardware and software 

88 Seagate 

420MB FaHLATA 1 4B.39 1QB Fesl-ATA2 J2B6.59 

545MB Feat-ATA 174 50 1GB SCSI-2.. 493.32 

655MB FashATAZ.,, 209.40 

WESTERN DIGITAL 

Caviar 540MB EKE.. 1 7905 Caviar 1,2GB BDE ..316^0 
CaMar 853MB BOE. ..211-96 

CONTROLLERS 

Aoculogic atDE-34 w/on-boajd BIOS. _„ r ....«6.90 

A^cuickjto SeDE- 4. wMar, 2ser.game. a&,oe 

Acculogc SIDE-4VL E1DE, 16550 senBl. 6976 

Accula^c ISAppcrt SCSr-£.. „.„...126.4B 

Adaptec AVAlftte SCSI-2 CD Kll .. 54.96 

Adaptec AHA154ZCF SCSI-2. ...206-45 

Adaptoe AVA2B25 VLB SCSI-2/E1DE. 166.67 

Adaptec 2642 VLB SCSI-2... .246.63 

P*ond» 2300-r ElDE VLB. S9.67 

MTT.'m 'll H. l. ' . I . ' .L l liHVAit.iM ■ 

K4 

SPORTSTER MODEMS 

14.4K mtemel wvmx--- 94-H 

14.4K external w/1ex.. .111.DO 

VI 14.4K imemal wAh* 4 vOIcb.. 113.59 

VI 14.4K ejttomal wde* 4 — -1»./2 

V.34 28,6k imemal trim . 179-68 

Vi 0SVT1 v.34 intemsl wits* 5 voice . ...27Hx? 

v.34 28.6K external wftsx .. 199.06 

VI 26.8K mtsmal w/Tax & votqe... 7D6.70 

Vi 28.8K external when 4 voice. 223.33 

COBRIER MODEMS 

V.34 irMemal w/Tax__ 307.80 

V.34 extemeJ wftsx . ,..,....422,32 

(S Hayes 

ADCURA 144 Internal wAhx ..,„.^, mtmr ,.,, r .„.„81.67 

ACCuftA 144exiernnivr/rax.... lit is 

AOCURA 2B0 V.34 fliternel w/1ax..... 18376 

ACCURA 206 V.34 ajclemal w/Tax. 2lfl.0S 

Ol'IIMA I.U ■■kIi-im.i w-lux. .374.30 

OPTIMA 144 pocket wfflu ... _..312 89 

OPTIMA 266 V.34 inlemal whax .. 365.14 

OPTIMA 230 V.34 SXtemel wfax .. 419,44 


14.4 internal w/Tax 

14.4 Mira Tower wtfiut. 89,78 

V.34 20.8 internal w./fax. 138.59 

V.34 20.0 Mint Tower wffax.... J209.84 

Prectocel Pro Seikw .. .CALLI 

BOCA 

Onima Express 14.4 mtemal vr/Tax. &4.2S 

Onride Express 14.4 external v*/teX._.^ uu . u .^....79.78 

V.34 20.0 inlemal w/fax. 159.90 

V.34 20.0 external w/1ax.„,. 295. W 

MICROCOM 

Daskpode ES 14.4. 14039 

DasApofle Faal ES V. $4 20.0. 179.94 

Daskpone Faal EP V-34 20,0... ,,,,239.99 

ZOOM 

Vj 34 FexModem mterntl.. 142^9 

V^4 FaxMudem extierrial .. 189.97 

Voice FaxMDdem VFP14 4VH Internet. 94.32 

Voice FaxModemVFX 14.4V external...._. 146.30 

14.4 V.32Wb WAe* internal.... 76.74 

144 V.32W9 w/iex exlerml... 1115.19 


American Power Conversion 

Back UPS Pm 200 Plug and Play.. 10343 

Beck UPS Pm 420 Plug and Play. 24B.79 

Back UPS Pm 050 Plug end Play. ,..,...300.74 

SmamJPS TOO. ......347.28 


SmwiDPS looo.... 

Sm*rHJPS 1400....., 

SmadUPS 2200.... 

...318.84 

,...387,74 

■ 109 59 

SmarlUPS 3000.. 

,,173774 

SurgeAwaN Neiwork ..... 

SorgeAr*e$i p* -... .. 

. .33,23 

. J8.4S 

SurgBArresl Network + Pbone.. 

. 48.38 

Llne-R 600. 

...110.00 

Tripp Ut© 

BCS90......H-Zl—HH,....- 

. .84.87 

BC PERS 420......... 

BO FRO 5<50. -... 

.133.81 
. ,100 10 

BC PERS flOO,.^..., .... 

BC PRO STS . ..____ 

BC pro aao............ 

.... 173-09 
23143 
289 03 

BC PRO 1090___ 

BC PRO 1400.... 

SMART UPS SERIES NEW 

SMART 250 LAN.... 

SMART 450 LAN... 

327.99 

...42870 

7ia30 

...273.94 

SMART 875 LAN.... 

i;h;L 1T BKn 1 AM 

...313.39 

JfflAnl ODU LAIN.. ....... b .........^..^.^..^^^....4.^ 

SMART 1060 LAN . 

SMART 1400 LAN .,.... 

laohar 4 OUTLET.. 

1 sober 8 OUTLET... 

'! 455-C17 
...609,41 

. 3^05 

. 46.38 

PCMCIA CARDS 

3Com Etherllnk HlB combo. 

Adaptec APA1480 SCSI-2. 

Hbvbb EZJegk 14.4 w.fax. 

Mayee EZJack V.34 w/Iex . 

...213,38 

.70909 
.139 75 
..239.37 

IBM Token Ring 1EWt.. 

3385/ 

Linkgya Elhamat combo. 

Megaheilt 14.4K rtoi6.1a,N.... . 

Megahent x Jack 144 daladex._....._ 

Megahertz XJack Gold 14.4 tf&lH/tax . 

Megahertz V.34 XJaor dala>1(Ui. 

...187.08 
...179.48 
.189 S6 
19889 
...299.78 

New Media But Towtor SCSI 2 r«oM. 

New Media Wave Jammer sound card... 

...197,92 

.229,48 

New Media MukimsidLa Combo. 

Simple Tech 14.4K modem ♦ vdeo. 

•Simple T«h Ethemett iOBT adepler. 

Simple Tech SCSI adapter. 

SlmplB Tech 130MB ha«J drive. 

439 80 
,148 13 
...129.18 
...145.01 
...346.52 

Simp la Tech i?omB hard drive... 

SMC Elite Ethernet 10BT. 

...404.00 

...12873 

SMC EIUb Ethernet combo. 

Turtle Bench Audto Advantage. 

USR Sportster 14.4K.. 

USR Sportster V.34. 

Ximom Ethernet 106T. 

173.77 

...119.98 

...177.78 

..,3t9.40 

...160.69 

Xiroqm Elhemet oomfco... 

Xlreom Eihemeti-mcidam 10BT. 

Xlroom Elheiret+modem oambo..„.„„.... 

Xlroom Token Rmg 18/4. 

...206.15 

...319,69 

416 67 
. 4MA4 

■ 1 J 1,1-1 1 L 1 

Intel OverDrive DX2/50.-. 

...125.68 

Irtttil OverDrive DX2^fl. 

Intel OverDrive OX4/7S. 

Intel OverDrive 0X4/100.. 

...139,79 

...148.78 

...194,62 


It OverDrive Pentium 63MHz... 


MEMORY UPGRADES 


AST Aseertla 91 ON 4MB..-.-. „._„__.CALL! 

AST PowerEXec 4^33SL 4MB. ...CALL! 

AST PowerExec 4/33SL 16MB. -CALLI 

HP LaserJet 4L 1MB. ,CALLl 

HP LaserJet 4P 4 MB.„. CALL! 

HP LaserJet 4 4MB. .CALLr 

HP LaserJet 4 8MB. ...CALL! 

IBM ThinkPad S00 4MB... .CALU 

IBM ThinkPad 500 5MB......... .CALL! 

IBM ThinkPad 756 4MB. .CALLI 

IBM ThinkPad 75B 0MB,.... .CALLI 

Toshiba 1B0CM600 41* .CALU 

Toshiba lSOO-46ttl 0MB.. -CALU 

Toshiba 190CM6O0 10MB... .CALU 

Toshiba 4700/4HOQ -CALL! 

NEC Versa 4MB .—. _......^CALLr 

NEC Versa 0MB . CALL! 



FREE TECHNICAL SUPPORT 
FOR CDW CUSTOMERS. 


CDW® Sells for Less and Services You Better! 

(800) 959-4CDW 

FAX (708) 465-6800 


€>1985 CDWT Com putter Camera, Inc. BYTE 1306 


Visit CDW on the Internet! http://www.cdw.com/ 


Circle 148 on Inquiry Card, 


CALL FOR FREE 
CDW CATALOG 


COMPUTER DISCOUNT WAREHOUSE 
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You'll find it in the heartland of America. 

...in the hot and dusty cab of a giant combine, 
using a GPS and recording crop yields 


You'll find it in demanding environments 

...such as hospitals supplying critical Point-Of-Care 
information at the touch of a finger 



DATALUX now offers an 
alternative with the 
essential PC system 
components in a series 
of unique packages that 
both save space and are 
easy to integrate. 


When faced with selecting 
a PC for control or data 
processing systems, 
designers usually must 
choose between a desktop 
system, notebook or an 
expensive single board 
industrial computer. 


THE DATABRICK from DATALUX 

a tough, compact PC solution that offers the modularity of a desktop 
system and the Small Size of a notebook. 



Stand-Alone LCD Monitors 

DATALUX is in its 4th year of LCD monitor 
manufacture and is an industry leader Its 
new LCD Monitors use brighter 10.4“ 
diagonal Dual-Scan or TFT Color panel in a 
rugged, sealed, yet attractive housing with a 
selection of B wall or base mounting options. 
Resolution is 640 x 480 The monitors can 
be driven directly from a Databnck or 
through an ISA bus controller. No external 
power is required. An integrated resistive 
Touch Screen is optional with input 
through one of the Com Ports. Monitors may 
be extended to 50' from the CPU. 



Keyboards 

The Space-Saver keyboard is the smallest full 
function 100 key keyboard available. With 
standard left right spacing touch typing is easy 
yet the overall si 2 e is only 6“ x 10.75“ 

It is available in a flat, panel mount or desktop 
model. The Glktepoint* pointing device is avail¬ 
able as an option 


FAX BACK 
DATA SHEETS 
( 540 ) 662-1675 


Circle 154 on Inquiry Card. 



Databnck Vertical Systems 

The new DATALUX Databnck 
Vertical System (DVS) combines 
the Databrick, LCD Monitor and the 
Space-Saver Keyboard in a unique 
enclosure for Wall. Swing Arm. or 
Pedestal Mounting The all alu¬ 
minum housing provides compact¬ 
ness and secunty The monitor 
screen tilts to accommodate the 
height of the user. A vanety of 
options include bar code and mag 
stripe readers, speakers, or a small 
printer The DVS measures 13.5* x 
19.6"x3.2“. 


Databrick 


The Databrick is the heart of the DATALUX system In performance and fea¬ 
tures it is more like a desktop unit in size comparable a notebook 


00-25" x 4.8" x 2"). yet more rugged and more 
easily mounted than cither, 

Specifications: 

486DX2/66 or DX4/100 CPU 

2-64 Meg Standard SIMM DRAM 

Internal or External FDD 

Internal HDO to 540 Meg 

SVGA CRT and LCD Video Ports w/1 Meg 

2 Serial, 1 Extended Parallel Port 



DVS shown here 


Options: 

2 slot PCMCIA 
10BI Ethernet LAN 
Com Ports 3 & 4 
DC-OC Power converter 


on Rolling Stand 




Datalux Corporation Datalux International, LTD 

155 Aviation Drive Euro House Curtis Road, 

Winchester, Virginia 22602 11 Old Water Yard 

Phone: (540) 662-1500 Doling, Surrey 

Fax: (540) 662-1682 UNITED KINGDOM RH41 E| 

Toll Free: 1-800-328-2589 Phone: 44+(l )306-876718 
(1-800-DATALUX) Fax: 44+0)306-876742 























Discover the Key 
to Consolidated 
Control! 


COME SEE US AT 
Networld+lnterop 

in Atlanta, GA. Sept 27-29 
Booth #5166 






AutoBoot Commander 
Personal Commander 


Slimline Commander 
Magnum Commander 


AutoBoot Commander 
4xP/1xP 


The industry standard AutoBoot 
Commander allows you to 
monitor and control up to 96 
PCs or file servers with just one 
keyboard, monitor and mouse. 
For desktop control of smaller 
installations, give our Personal 
Commander a try! 


The most streamlined members 
of the AutoBoot family, these 
Commanders are designed spe¬ 
cifically for all your rack mount 
applications. Choose the 1.75" 
(1U) Slimline for 19" racks, or 
the 3.5" (2U) Magnum for 19, 
23, or 24" racks. 


The most advanced AutoBoot 
products yet, the 4xP and IxP 
add multiuser, multiplatform 
and multimedia capabilities to 
the Commander world. Control 
PC, Mac and Sun computers 
from one location! Use the 4xP 
for larger installations; try the 
1 xP for desktop control of 
smaller configurations. 


Cybex Corporation 

4912 Research Drive Huntsville, AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 

http://www.cybex.com/ 

PC is a registered trademark of International Business Machines Corporation. Mac is a registered 
trademark of Apple Computer, Inc Sun is a registered trademark of Sun Microsystems. Cybex, AutoBoot, 
Commander, Slimline, 4xP and lxP are trademarks of Cybex Corporation. 



JC cyBEX " 


Circle 150 on Inquiry Card (RESELLERS: 151). 







TOSHIBA 


Satellite Pro 400 

■ Built-in 4X CD-ROM Drive (Swap floppy and CD-ROM) 
(Active model only-optional on Dual Scan) 

■ Pentium 75MHz Processor 

■ Built-in 16-hit sound, microphone, speaker & MIDI 


Verso 2000 

■ Lithium Ion battery technology 

■ VersaGlide touch-pad pointer - simple 
& accurate 

■ Built-in, upgradable 14.4 fax/modem 
(active models only) 

■ LOADS of FREE software preinstalled 


■ 10.4" ActiveX Dual Scan 

■ Built-in AC adapter - small, sleek design & reduced weight 

■ Integrated Accupoint - small, accurate & easy to use 

■ Lithium Ion battery technology 

■ Built-in infrared for no hassle printer connections 


NEC Versa 4000 

■ Built-in CD-ROM drive! (Standard on some models, 
optional on others) 

■ Pentium 75 and Pentium 90 processors 

■ 256KB Ijevei 2 Cache to (ytimize performance 

■ Unbelievable display's - 65K color Dual Scan, 

16.8 million color Active(High resolution Active Man 
displays available - 800x600 res.) 

■ Built-in 16-bit sound, microphone, MIDI and 
2 built-in speakers 

■ Multimedia docking station with outstanding 
Altec Lansing 4 speaker array 


486DX4/75 10.4" Dual Scan 350MB $ 

486DX4/75 9.5" Active 350MB J 

486DX4/75 9.5" Active 350MB 1 

486DX4/75 9.5" Active 540MB j 

*14.4 lax/modem not built-in 

Additional NEC 
Products 


Pentium 75MHz 10.4” Dual Stan 772MB $3539 
Pentium 75MHz 10.4“ Active 772MB 4359 


Porttg* 61 OCT 

■ Pentium 90MHz Processor 

■ 9 5" TYue Color display for optimum color 

■ Bi Audio speakerVmicrophone, SoundBlaster 
ProCompatible 

■ Lithium Ion battery technology 

■ Accupoint stick for easy control 


NEC Ready Multimedia 

Minitower 5010 486DX4/100 540MB 
Minitower 7020 Pentium 75 850MB 

Minitower 9010 Pentium 90 850MB 

Minitower 9510 Pentium 90 1.2GB 

Minitower 9520 Pentium 100 1.2GB 

Monitors priced separately 


Pentium 75 10.4" Dual Scan 540MB 

Pentium 75 10.4" Dual Scan 540MB 

Pentium 75 10.1 "Active 540MB 

Pentium 90 10.1" Active 810MB 

Pentium 90 10.4" High Res. 810MB 

* Features built-in CD-ROM drive standard 


Pentium 90MHz 9.5" True Color 720MB $4359 


Portige 61 OCT 


Satellite 
T2110/T2130 

■ 10.4" Dual Scan & Active 

■ Built-in AC adapter - small, sleek design 
& reduced weight 

■ I ntegrated Accupoi nt-small, accurate 

& easy to use _ 


yr Texas 
Instruments 


486DX4/75 10.4’DuolS<on 330MB $1979 
486DX4/75 10.4” Dual Scan 500MB 2459 
486DX4/75 10.4* Active 500MB 3059 


TravelMate 

5000/5100 

■ 75MHX or 90MHz Pentium with PCI Bus to 
optimize Pentium processor performance 

■ 10.4” Active Matrix display with 2MB Video RAM 

■ 10.5” Dual Scan display with 2MB Video RAM 

■ 65K colors on notebook display 

■ 16-bit Sound Card, Speaker, Microphone & MID; 

■ Upgradable hard drive - easily add more storage 

■ Built-In Dual Lithium Ion batteries 

1 Built-in infrared for no hassle printer connections 


Satellite T2100 

■ Built-in AC Adapter for easy connections 

■ 4MB/28MB memory fiSj 

■ 2 T>pe II or Hype III PCMCIAsloLs [W 

■ FREE Windows 95 Upgrade 


Extensa 450 


Extensa 450 

■ 10.4" Dual Scan & 9.5" Active display 

■ GlidePad pointing device 

■ Advanced battery pro 

■ Built-in infrared for no hassle 
printer connections 


486DX2/50 9.5" Mono 250MB $1199 

486DX2/50 8.4" Active 330MB 2399 


486DX4/75 10.4" Dual Scon 340MB $1799 
486DX4/75 9.5" Active 340MB 2399 


<S> PCs Compleat. All prices subject to change and do not include shi; 
their respective companies. PCs Compleat. 34 Si Martin Drive. Marlbon 
sible for typographical errors. 


Ail products or brand names are trademarks of 
MA 01752. Phone (508) 624-6400. Mot respon- 


800-2984727 


Processor Screen 


Processor Screen 


Chassis Processor HD Price 


Processor Screen 


Processor Screen 


Processor Screen 


Processor Screen 


Processor Screen HD Price 


1 Processor 

Screen 

kbe 

Price 

Pentium 75 

10.4" Dual Scan 

500MB 

$3799 

Pentium 75 

10.4" Active 

772MB 

4499 

Pentium 90 

10.4" Active 

1.2GB 

5299 

Indudes $100 inslant rebate through 9/30/95 


n l Df c rOMDLFAT > Lowest Price 30-Day Money Free Tech 'Free Software ^Free 
*** ■ VWIlIrbEMI r Guarantee Back Guarantee Support Installation Configuratior 

















































































INSTALLED 


.Additional Products 
from AST 


Advantage 


Processor Screen 


intaqc 

imeait 


Ascentia 9 SON 

Penlium 75 10.4" Dual Scan 
Pentium 75 10,4" Dual 5cm 
Pentium 75 10.4* Dual Scan 
Pentium 7S 10.4" Active 
Pentium 75 104* Active 


500MB S 3299 

mm 3589 

1.2GB 4059 

800MB 4719 

1.2G8 51B9 


Ascentia 91 ON 

4B6DX4/75 10.3* Dual Seen 510MB $2469 

4B6DX4/75 10.3* DualScan 7O0M8 2649 

4860X4/75 10.4* Active 510MB 3119 

4850X4/75 10.4^ Active 700MB 3199 

ASX AST logo are trademarks of AST 
Research, Inc, All rights reserved. 


Multimedia | 4 X cd-rom) 

NEW for Windows 95 

■ Quad Speed CD-ROM Drive 

■ Advanced Telephony -144 or M fax/modem, 
telephone answering system, and weaker phone 
(differs by model, call for details) 

■ Loads of FREE software preinstalled 

■ Window 95 keyboard for increased 
productivity 

■ ASTWks II navigation software - 
featuring “SPOT 


Chassis Processor HD Price 


Desktop [512] Pentium 75 850MS CALL 

Minitower |B12) Pentium 100 1.2G8 CALL 

Minitower 1614 J Pentium 100 1.2GB CAU 1 

Minitower (818) Pentium 133 1.6GB CALL* 

Monitors priced separately *UfAB MM standard 


Additional IBM* 
Notebooks 


Processor Screen HD Price 


Think Pad' '7 5 5 

4B6DX4/1DQ 10.4" Active 540MB 54(49 

48(0X4/100 10.4" Active 810MB 5099 

486DX4/100 10,4* Aft? 540MB 5649* 

486DX4/IOO 10,4* Active 810MB 6099* 

Fenlium75 10.4* Aft* SMB 4749+ 

Pentium 7S 10.4'Afte 810MB 5199+ 

Pentium 75 10,4" Active 540MB 5799 

Pentium 75 10,4" Active 810MB 6249 

4860X4/100 IO,4*AdiveL(D 540MB 6099 

4860X4/100 10.4* Active LCD 540MB 7099* 

486DX4/I00 10,4* Active LCD 810MB 7549* 

■feaJures Ml - At 00. I0M tk'ne 
r Does ml imlttie ktiilUo outho, telephony & modem 


ThinkPad* 701 

ThinkPad® 701 

■ Amazing pop-up, full-sized keyboard w7 
jijsaw design 

1 lff.4 ,r Mve& Dual Scan 

■ Onlv 4.5 lbs. I n subnotebookform factor 

■ 14.4 fax/modem, speaker phone, answering 
machine & voice mail 

J Built-in 16-btt sound, microphone, 
speakers MIDI nihjow 

■ Built-in infrared for no hassle 
printer connections 


Processor Screen HD Price 


4860X2/50 10.4" Adivs 360MB S2999 

4860X2/50 10.4 "Active 540MB 3299 

4860X4/75 10.4" Dual Scan 360MB 3149 

4660X4/75 10.4" Dual Scan 54QM8 3449 

4860X4/75 10.4*Aclive 360MG 3699 

486DX 4/7 5 10.4*Aclive 540MB 3999 


Centura 410 

fVodvrt iHers slightly hom photo, 

Contura 420/430 

10.4 M Active & Dual Scan 
■ Fast 486DX4/75 or 486DX4/100 processors 
Optical trackball - smoother & more reliable 
High capacity driws - up to 720MB 
Compaq, 3-year worldwide warranty 


■ 1G.4' 1 Active Matrix display 

■ Fast 486DX4/75 processor 

■ Built-in AC adapter - small, sleek design 
& reduced weight 

■ Upgradable hard drive-easily add 
mure storage 


in 


HP OmniBook 5000 Hetabeok PC 


Processor Screen 


HO Price 


Processor Screen 


HD Price 


486DX4/75 10.4* Dual Scan 420MB $2459 
4860X4/75 10.4* Active 420MG 3029 
486DX4/100 10.4" Dual Scan 720MB 2839 
486DX4/100 10.4* Active 720MB 3499 


43(0X4/75 

48(0X4/75 

48(0X4/75 

48(0X4/75 


9.5" Duel Scon 340MB $2739 

9.5" Duel Scon 510MB 2999 

10.4" Active 510MB 4159 

10.4" Active 810MB 4539 


Byte 10/95 


HP OmniBook 5000 

Pentium 90MHz with 32-bit PCI Local bus 
Up to 1.2GB drives available for high 


800x600 resolution 
on notebook display 
■ Built-in l6-bit sound, microphone & speaker 

Pentium 90 10.4" Active 1.2GB $5579 

Pentium 90 10.4" Active 1.2GB (239* 

‘16MB RAM standard 


IKHJAI-UJ 

HP OmniBook 600 

■ Wdghsa&littleaslSIbs. 

■ Built-In Infrared hr no hassle printer connections 

■ Instant "ON 1 ' ready-Mork state - lasts for 

mouths an a charge niwlow 

■ Bmll'iril6-hiltoLmmlauph!iue 

Saealffir (4860X^/75, l 

9-?Active Model-only) 

II I 111 I—I III I 

4B60X2/50 8.5* Dud Sun 260MB $2169 

486DX4/75 8.5" Dud Scon 260MB 2599 

486DX4/75 9.5" Active 260MB 3099 

HP LaserJet Printers 

HP LaserJet 5P printer (ISM, 6ppm, 600dpi) ,, .$879.99 
HP LaserJet SWP printer 

(IBMSMAC, (ppm, 600dpi).1009,99 

HP LaserJet 4L printer (IBM, 4ppm, 300dpi).499.99 

HP InkJet Printers 

HP DeskJet 320 printer (portable).$299.99 

HP DeskJel 320 prinier w/feeder.359.99 

HP DeskJet 600 printer.289.99 

HP DeskJet 6 O0L printer .299.00 

HP DeskJet 66OC printer.389.99 

HP DeskJet B55C printer .549.00 

HPDesUell200C printer.979.99 

HP DeskJet UOdCnrialec.1349.99 

Heme Office Products 

HP OfficeJet.$599.99 

HP FAX-700.549.99 


Wore Brand Names, peripherals and software . internoiionni 50W24-6«o 

•i li if j f. *- /mu Internet:sales® pc scompleaUom 

available* If you aon f see If/ CALL* Open24 H-out« weekdays.Sain^Spinweekend'stuidholidays. 


800 - 298-4727 


Call about 
IBM® desktop 
& server PCs 


Ask about NEW 
Ascentia WON 
Pentium 90MHi 


AST 


COMPUTER 

Autharbtd System 
ReseHer 


Circle 176 on inquiry Card. 































































Rock ‘o' Roll is big business with a 
need for powerful software 
solutions. 


ft* 


pATA 




When you choose the DataFlex application 
development system, you can count on delivering 
powerful solutions. DataFlex's greatest strength is 
in the language, a 4GL strong enough to sustain 
anything you can build on it. Powerful enough to 
take you far beyond the point at which most other 
products leave you stranded. 

Over 350,000 installations and 2,000,000 users 
in 40 countries make DataFlex a proven solution 
for a wide range of business applications for 
companies like Mercedes-Benz, Coca-Cola, and 
the Rock and Roll Hall of Fame. 

“ DataFlex’s greatest strength is in the language 
itself. I like knowing my customers, from the 
Pittsburgh SympbonytotheRockandRotl Hall of 
Fame, can depend on their DataFlex-based ap¬ 
plications to manage their veryhecticschedules 
I, as the developer, can focus on the business 
requirements of the application, rather than the 
underlying language capabilities and systems. ” 

Randy Slapnicka 

Event Software Corp. 

DataFlex means business. We speak your 
language because we want you to speak ours. Call 
us today for a free information kit. 






In the United States, Phone 1-800-451-3539 For Sales 


Telephone 

Fax 

Country 

Telephone 

1-800-65-3545 

(09)481-1874 

Mexico 

(525)631-4663 

1-800-63-3539 

(03)888-9950 

Netherlands 

074-555609 

(011)872-9266 

(011)653-899 

Norway 

(22)559966 

416-226-2181 

416-226-4341 

Poland 

(42)307643 

36724646 

36724647 

Spain 

(1)372-95-17 

06172-9568-0 

06172-9568-12 

Sweden 

(0)300-19530 

(1)6517945 

(1)6536891 

Thailand 

(02)276-2559 

(0184)231.606 

(0184)231.243 

Trinidad 

(809)628-9330 

(3)3296-7324 

(3J-3296-7329 

United Kingdom 

0181-742-8055 

356-241246 

356-230631 

0181-866-4400 


Information 

Fax 

(525)631-4538 

074-503466 

(22)562325 

(42)307646 

(1)372-81-56 

(0)300-70910 

(02)275-9156 

(809)628-9259 

0181-742-7843 

0181-866-3725 


DATA ACCESS CompuServe: GO DACCESS - Inteme^WWW): http://www.daccess.com 











COMPUTERS 


HARD DISK EXCHANGE 


BUY, SELL OR UPGRADE 
YOUR HARD DISK & PC 


O 


(714) 505-3157 

Ini I Orders /Tech Assistance Inquiries 


HARD DISK 
PRICES SLASHED 




IDE ESDI MFM/RLL 

.. *58 Micrnpollt 1355 . $99 S ST-225 20MB.........$38/ 

66MB *68 W MiCFOpolit 1550. $195 ST-251 40MB...*79 

120MB. *98 XT-4M0E.1121 ST-151 40 MB..*129 

210MB ZIir*S XT-076Ot..$399 / ST-4096 30MB.*109 / 

Maxtor^ Seagate 
Available 


SCSI 


5T-22SN. 

ST-277N.... 
ST’4360N 


. *49 

...... *39 

.*129 / 


ST-4763E.. *499 

Comm & Maxtor Available 


Priam-135 71MB...*S9 d 

ST-238fl 32MB ....*69 

LOOKING fOt SOMETHING SPECIAL? MslVlZIZIiiS 

A SK US! XT-11 40 120 MS ........... *279 


COMPAQ 

CP4021 .. $149 

CP4041 .. $208 

CP2121 . *178 

Quantum A WO Available 


TO9 "HA9P-TO-TINO" HARO RISKS 
CAU JIM OK MANOf 


NEW NARD DRIVES 


IPE * 3,5* 


Notebook 

Drives 


CPU 


540MB . 

.$169 

850MB . 

..$199 

1.26GB. 

..$249 

SCBt-ll 

54QMB .. 

.. $229 

1.08GB .. 

.$444 

2.10GB....*.. 

..*899 

4.00GB.. 

..*1499 

WIPE SCSI-11 

1.08GB. 

.$579 

2.10GB. 

...*1099 

4.10GB. 

..$1599 


40MB.. 

...S79 

65MB . 

... $89 

120MB_...... 

*$159 

250MB *.*_*.*..*... 

.$199 

340MB .*.„.. 

*$299 

540MB .. 

.$399 

810MB 

.$599 

SPECIAL 


240MB Maxtor, 

.$199 

65M0 -- 

■■■$69 

Math Co- 


486DX-33 . 


$69 


DATA RECOVERY I multi-media 


486DX2-80.$89 

486DX4-100 ...... $99 

Pentium 90...... $329 

Pentium 100 ....$429 

120/133.CALL 


By Experts 

UNIX, DOS, MAC, OS/2, HOVEL! 
Atmos t 1DO% Success 
CALL FOR ESTIMATE 
No Rcoovorjr - Ho Charge 
Ask for Sim, Matt or Mandy 




387SX-$29 

387DX$29 


Trakker 

250MB 


$199 


Limited 

Quantities 

Available 


436DX2/66 

4MB, MiniTower, 
DX2/66 CPU w/Coollng Fan, 
256K VGA Card. 540MB HD 
101 Keyboard, 2 speed 
CD'ROM, speakers, 16 bit 
sound card, and cables 


$699 


486DX/33 

2MB RAM. IDE 10 
MiniTower, 1.44 FDD 
200MB HD. 

101 Keyboard 

$379 


486DX4/100 

4MB, 256K Cache. 
MiniTower, 
DX4/100 

CPU w/Cooling Fan, 
1.2GB HDD, 2S/1F Ports 
256K VGA Card, 

101 Keyboard 

$739 


PENTIUM 100 

SPECIAL 

MiniTower. Pentium 100 CPU 
w Cooling Fan. SMB RAM, PCI 
IDE Controller. 1.44 FDD 
12GB. 2S IP Port. 

1MB Super VGA.101 Keyboard 

SUPER PRICE 

$1199 


586-90 

Complete System 

Pentium 90 Compatible, 4MB 
RAM, 540 HD, MiniTower 
I DE/I O, 2S, IP, 1.44 FDD 
101 Keyboard. 1MB SVGA card, 
,28dp 14" SVGA Monitor 

$999 

Halleluiah! 


DX 4/100 
Hi Tech Special 

MiniTower. Motherboard 
CPU w Cooling Fan. 
256K Cache, 200 Watt 
Power Supply 



$299 


Talk to Oat 
System Specialists 
Jim, Matt at Handy 
tot year 

Custom-Made Systems 


CONTROLLERS, ETC. 


MFM 8/16. *29 

IDE 16 Bit....$19 

IDE 8 Bit.. $49 

SCSI 8 Bit *. $39 

SCSI 16 Bit „. $89 

ESDI 18 Bit (300MB).$49 

ESDt16Blt (1GB)..*.*149 

Adapted 542. $219 

Adaptec 2940.*239 

IDE VLB.$29 


SRAM/CACHE MEMORY 
32K x 8, 64K x 8 & 
128K x 8. CALL! 


UHIYERIITT, SCHOOLS, 
COVER! HEIT A 
CORPORATE f J*/S VELCOHE 


MOTHERBOARDS 


CPU INCLUDED 

3S6 SX/40 ........_. $69 

486 SLC-33__ $69 

466 DX-33. $129 

466 DX2/66.$139 

486DX2/80.... $149 

Pentium 90 ......... $399 

Pentium 100. $599 

SP ECIAL S/J 
DX4-100MB with 256 Cache, 
Fan & CPU.$229 

2 Speed CD-ROM, Sound Blaster Card. 
Speakers, Audio Cable........ w ..*„ *118 

CD-ROM - 4 Speed with Sound Blaster, 
OEM Card, Titles ..... *230 

z 

256x9**. $11.99 

1X3 - 70_ $36,99 

4x3-70. *129,99 

4MB-72 Pins ..*149,99 

8MB - 72 Pins ...***..*299.99 

18MB- 72 Pins..$499.99 

32MB- 72 Pina.CALL 

CALL FOR CURRENT PRICES 


MEMORY 


WE BUY 

MEMORY SIMMS & HARD DISKS 
Call Perry, Mandy or Matt 
(714) 505-3157 


IBM PS/1, PS/2 CORNER 

Contact Jim or Mandy 


MONITOR - . 28 DP 

14"- 1024x768 

$179 


Color 


SVGA 


0EM0 
NOTEBOOK 
$399 


CREDIT CARD 
ALERT! 

Beware... Fraudulent 
users are caught by our 
security system. 

~ 27 convictions pending. 


SUPER SPECIAL PS/2 HOP 

IBM US, UT, U9 - Ml Model* 
Only $59 - Limited Qty. 


THINKPAD DRIVE S 
Model 360/750/755 

340MB.$375 

540MB *476 

810MB _ 


WD -30GS.*69 

ST-1771__$99 

WD-3158 ..,.*... *149 


Ask for Think Pad Memory 
ft Value Point Memory... 

... We Carry PS/1 ft 
PS/2 Keyboards ft Floppies 


For Customer Service Call between 
11:00 8.JT), to 3:00 p.m. PST 
at (714} 505-3831 


800 - 801-9400 

Call Toll Free for Orders Only 


714 - 505-2693 

FOH FAX 0HDERS 




2600-B WALNUT AVE., TUSTIN, CA 92660 

THESE ARE CASH PRICES & SUBJECT TO CHANGE WITHOUT NOTICE 
16 SY FEDERAL EXPRESS AND UPS COD - (Thar* la a 50% re-atocHlng charge.) 


American 

Express 


Card j 

L_J 


DISCOVER 

hnaiuul Sei Yicfts Uni 


Circle ISO on Inquiry Card. 







































































































































11 COMPUTER EQUIPMENT will eventually fail, 
[lit may take years before your hard drive crash¬ 
es, It may be months before you have any serious data 
loss, problems with your memory or experience chip 
failure. Then again, it could be today! 

At MICRO 2000 we are constantly thinking ahead to 
provide you with the products you'll need to protect 
yourself from hours of frustration and downtime. Our 
expanding line of products can assist you to recover data 
from a crashed disk when all the others have failed. 

We can help you diagnose what’s wrong with your 
PCs in a flash, on-site or remotely—without a modem! 


Tech Support you can count on 
in the crunch... 


Good products are one thing, but how about some¬ 
one to walk you through die tough stuff? Even though a 
large percentage of our clients are professional techni¬ 
cians and power users, we regularly receive calls from 
beginning users who need help getting started. After all, 
these are tomorrow’s power users and technicians. 


Advanced technology based on 
what you need... 


You can help us to serve you. If you use any of our 
products, please let us know what you like about them, 
or' what improvements we could make. We try to make 
each new version fulfill as many needs and wishes as 
possible, as your business and success are important to 
us. Give us a call or write to us with any comments. 


MICRO 





T HIS IS A MUST-HAVE TOOL for PC 
Sen ice Technicians everywhere. 
Supply your customers with this inex¬ 
pensive software and let MICRO-SCOPE 
CLIENT diagnose what’s wrong with 
their PCs without leaving your office! 
When your customer calls you with a service problem, simply 
have him boot his PC with the Micro-Scope CLIENT floppy disk in 
drive A mid select either the Quick Test or the Extensive Test. Then just 
look up die resulting error codes in the CLIENT manual and you'll 
know exactly what’s wrong and be able to bring the correct replace¬ 
ment chips, drives, cables, etc, CLIENT also reports the exact system 
configuration so you can insure compatibility. Saves time and money! 



M icro-scope census lets you 

keep track of hundreds or even 
thousands of computers and know’ 
each one s exact hardware and system 
configuration at a glance. Many techni¬ 
cians and MIS Directors use this 
software tool to save hours of downtime in companies with 
multiple computers. 

Simply load die supplied disk into each computer on site (up to 
1 00 PCs recordable on each disk), CENSUS automatically records 
complete system information and assigns each PC a unique ID num¬ 
ber, The data can now be downloaded from the disk into any 
database program so it’s ready to retrieve at a moments notice. For 
even greater productivity and speed, use CENSUS in combinalion with 
MICRO-SCOPE CLIENT to remotely diagnose each PC and arrive with 
the exact parts required, hilly compatible. You’ll he in and out in a 
flash with a greater profit margin. 



Q UITE OFTEN THINGS ARENT what they 
seem. The rated speed and efficiency of 
a computer can be misleading—and some¬ 
times absolutely false. You should know 
exactly what you’re getting for your money! 

Imagine walking into a computer store, 
pulling out your COMPUTER CONSULTANT 
diskette, placing it into the A drive of a computer 
and having detailed. 100% accurate information about the PC. In a 
matter of minutes you could test every’ PC in the store, and knowing 
the exact configuration of each, determine which one was best for 
your needs without all the sales hype. That's what COMPUTER CON¬ 
SULTANT can do for you. 

AT LAST—EXTENSIVE AND FOOLPROOF 
A data recovery ibr everyone! The only 
comparable service to 911-RECOVER is a 
professional data recovery company, 
which could take several weeks and cost 
you hundreds or thousands of dollars. 
Avoid the downtime and worry by using 91 1 -RECOVER right in 
your own office, 911 -RECOVER reads right down to flic hit level even 
if the directories and File Allocation Tables are damaged. It can 
recover data that has been damaged by other "recovery software." 
Does not need DOS intact to function. If the data is physically on the 
drive, it can be recovered. 

























Mkro&o pe& Q 


Hef rt 
^LeVe^ e 


Fully o/s independent 
diagnostic soitware... 


Callfor upgrade pricing & 
complete new features list! 


M ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 
the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market, Patterned after super mini and mainframe diagnos¬ 
tic routines, MICRO-SCOPE rims independently of any standard operating 
system, and is therefore at home on any machine in the Intel world, Speed* 
ease-of-use, and razor sharp accuracy are a few' of die advantages that arise 
from this system Independence. Jerry Poumelle awarded MICRO-SCOPE & 
TOST-PROBE the User's Choice Award in the May 1994 issue of Byte Magazine: 
“You name it, this tests it If you maintain PCs you’ll love it" 

♦ LOW-LEVEL FORMAT—Performs Low-level format on all drive types 
including IDE drives. This function cannot hurt IDE drives, ♦ USE CON¬ 
TROLLER BIOS—Program will access RIOS format built into any hard disk 
controller—even Controllers yet to be invented ♦ O/S INDEPENDENT— 
Does not rely on O/S for diagnostics. Talks to PC on hardware level. ,411 tests 
are hill function regardless of O/S (Le. Novell, UNIX, OS/2). ♦ TRUE HARD¬ 
WARE DIAGNOSTICS—Accurate testing of CPU, IRQ’s, DMA’s, memory, 
hard drives, floppy drives, video cards, etc, ♦ BATCH CONTROL—All tests, 
even destructive, may be selected for testing. ♦ ERROR LOGGING—Auto¬ 
matically inputs errors during testing to an error log. ♦ AUTOMAPPING— 
Automatically bad sector maps errors found on hard disks, ♦ IRQ DIS¬ 
PLAY—Show hits enabled in IRQ chip for finding cards that are software 
driven, (Network, Tape Backup, etc,) ♦ IRQ CHECK—Talks directly to 
hardware and shows I/O address and IRQ of derices that respond. ♦ MEMO¬ 
RY EXAMINE—Displays any physical hit of memory under 1 Meg. Very use¬ 
ful for determining memory conflicts. Very useful for determining available 
memory space. ♦ SECTOR EDITOR—Allows the editing of any sector of 
floppy or hard disk media (even track 0), ♦ AND MUCH MORE..,We don't 
have enough space here for everything this software can do! 


MICRO 

EQQD 


call now lor information on special Pricing: 


Circle 250 on Inquiry Card (RESELLERS: 251). 


or Fan (818) 5470397 HBR 


1100 East Broadway, Suite 301, Glendale, California 
Phone SI8/547-0125 • Fax 818/547-0397 
Inieriiarional Orders please call: 

Micro 20(H) Australia: 61-42-57 *144 
Micro 2000 Europe (UK):,44-462-483-483 


me only Pouier-on Self-Test card you need 
to denug any “dead” PC... 

4 4 Jrtliis is the only card that will function in every system on the market. The 
A documentation is extensive, and not only cavers the expected POST 
Cades for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card” —Scott Mueller from his globally rec¬ 
ognized book, ‘Upgrading & Repairing PCs, Second Edition' 

♦ Includes pads for voltmeter to attach for actual voltage testing under load, 

♦ 4 LEDs monitor +5vdc -5vdc +I2vdc -I2vdc. ♦ Monitors Hi & Lo clock 
and OSC cycles to distinguish between dock chip or crystal failure. * Moni¬ 
tors I/O Write and 1/0 Read to distinguish between write and read errors. 

♦ Monitors memory’ write/ read to distinguish between address line failures 
and memory chip failures. ♦ Monitors ALE for proper CPU/DMA operation. 

♦ Monitors Reset to determine if reset is occurring during POST, indicating 
short. ♦ Monitors progress of POST without POST codes. ♦ Reads POST 
codes from any IBM or compatible dial emits POST codes, ISA/EISA/MCA. 

♦ Compatible with Micro Channel computers. ♦ Dip switch allows easy selec¬ 
tion of I/O ports to read. ♦ indudes tri-state LOGIC PROBE to determine 
actual chip Mures, ♦ Manual includes chip layouts and detailed POST proce¬ 
dures for all major BIOS’s, ♦ AND MUCH MORE...call for more details. 


Service News 


Govt. Sen, #: GS-OOK-94AGS-5396 






































^NjviaN ^ 


tuismhmmm 


Lightning does strike twice! 

Combine DPT’s PCI SCSI 
performance with the power of 
your Pentium, and watch your 
system sizzle. Of course you 
can install your DPT PCI SCSI 
adapters with confidence be¬ 
cause they are fully compatible 
with the latest version of the PCI 
specification, and we have tested 
compatibility with thousands of 
products and operating systems. 



For even faster performance, 
you can easily add hardware 
caching and RAID support with 
optional plug-on modules. 


mm 

ICHOSQF1; Nafrtfcrtf 




Installation couldn’t be easier: 
all DPT PCI SCSI Adapters are 
Plug-and-Play ready and come 
complete with Storage Manager™ 
DPT’s award-winning setup and 
maintenance software. 

Order a DPT PCI SCSI 
Adapter today and find out for 
yourself just how fast lightning 
really is. 

1 - 800 - 322-4378 



Distributed Processing Technology 

140 Candace Drive, Maitland, FL 32751 


Circle 155 on Inquiry Card. 


















































Back up! 



Before all 


Why risk losing your data 
when it's so easy to BACK UP 
with a backpack 800T tape 
drive? 

The backpack 800T stores 
up to 800MB of data on a 
s i ng le Trava n ™ TR-1 ta pe. 

No slots? No problem. 
There are no cards to install. 


your hard work goes down 
the drain. 



backpack’ 

800T 


lYlicroSolutions 

Call Toll Free-800.295.1214 


Plug the backpack 800T 

into your computer's printer 
port; plug your printer into 
the port on the back of the 
tape drive (Windows™ and 
DOS backup software is 
included free). 

join the backpack drive family 
today... Easy plug and play 
tape back up, CD-ROM, hard 
disk and diskette drives. 


trawn la □ trade™ r*. of 3M 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 * Telephone 815,756.3411 • FAX 815.756,2928 


Circle 158 on Inquiry Card (RESELLERS: 159), 












'FUTURE 

MICRO 

WorIcI LeacJer 
IN PC UpCjRAdES 



Call the Upgrade Experts 

We Guarantee the Right Upgrade far Your 
PC or Your Money Back! 


Pentium Mother Board Upgrades 


S^wrl>S5CMHY3w/hHVRm 


I Intel Advon<ed/ZP 

I 3 PCI 4 ISA, 256k Cache 
■ PG Enhanted IDf r FDD, 2 Ser, 1 Pot, Built In 
I Intel Flash BIOS, \m\ Triton thips&r 

I 90 / 100 / 120 Mhz.. $267 

I Coll For Inf a on the Latest Intel Motherboards 

f 

1 

\ 

1 \ 

I 


GA-5&6M PCI-ISA 

3 Pa 4 ISA, 2 IDE Channels, FDD 
2 16550 Ser, 1 ECP/EPP Par 
Z56k-512k Cache, Standard or EDO Ram 
Award Flash BIOS, Intel Triton Chipset 
7S-lS0Mhz,....$259 




MONTHLY SPECIALS 


Super P5 5CWA/GA-586A? 

w90/100/120/13JMhz.SS9S/629/CALL 

Quad Spin 4XO/Sound Blaster 16 

and Speakers.......,$25 9 

560MB/1 GB-fOE HDD .... $179/299 


GA486VF/VS 

30 or 72 Pin Version w/Fan 

w/4BADX4100«.. 

w/4BiDX2-80 ........ 

w/4B6DX2-66.... 


...$259 

...$225 

..$209 


AHA 2940 SCSI only $200 w/Pentium Boards 


With VLB IDE-10 &VLG SVGA 1MB add......$100 

4IUftt?lM OVERDRIVE ODP/ODPR_... $319 


CALI FOR INFO ON DAILY SPECIALS AND BLOWOUTS 


4 PCI, 4 ISA Sion, 2 PCI IDE Cooltollen 
Intel Triton Chipset, AMI Flash BIOS 
75-133Mhz, Support* EDO Memory 

256 to 512k Cache ....$799 

With Adaptec 294D PCI SCSI add .... . $200 


Super P55CM-PCI w/lntel VRM 

4 PCI, 4 ISA Slots, 2 PCI IDE tonfrolbs 
2 16550 Sbi, I EPP for, FDD Support 
Intel Triton Chipset, AMI Flash BIOS 
75-133Mhz; PS/2 Mouse Part 
Pipeline Burst Cade, 256 to 512k Cache. $ CA L L 
With Adaptec 2940 PCI SCSI add .._$200 


VIDEO 


MULTIMEDIA 


Trident PCI/VLB/ISA 1MB . 


. $79 


Cirrus Logit 5428 PCI/VLB 1/2M6.... $79/$136 
S3 32 Bit PCI/VLB 1/2MB__S77/S140 

Diamond 


GA-5Q6ID PCI/EISA DUAL PROCESSOR 

3 PU 5 FISA, 1 or 2 Pentium CPU's 

Exp to 196MB, 512k Cnche 

Awprdfbsh BIOS, InteiChipset 90/lQQMhz$55Q 


P54 PCI 

4 PCI, 41SA 256k Cache tup. to 512k 
AMI BEOS, SIS Chipset 
90/1 OOMhr_...........$1391 


4B6 MOTHERBOARDS 


BAREBONES 


Steahti 64 PCI/VIB Video VRAM 2/4M6.. $279/485 
Stealth 64 FC1/YLB DRAM 1/2M|...$149/$199 

Speedstai 64 PCI/ISA 1/2MB...S155/S2Q5 

Viper Pro PCI/VLB 4MB.......$559 

ATI 

Mach 64 VRAM PCI/VLB 2/4MB._ $279/489 

Mach 64 DRAM PCI/VLB 1/2MB. $169/239 

#9 IMAGINE 128bit 2/4/8MB...CALL 


Sound Boards 
Creative Labs 

I Sound Blaster 16 MC0 „.„..$89 

| Sound Blaster 16 SCSI-2....$135 

Sound Blaster AWE 32....^...,..$295 

| Sound Blaster AWE 32 VE.......$??E 

CD-ROM Drives 


3601 SCSI 4X Int...„$3Q9 

XM53Q1 4X SCSI™__$259 

XM5302 4X IDE...$199 


| Uses [8] 30 Pin SIMMs CVF) Of [4172PMVS} 

3 VL Skis, 7 total 256k Cache, Exp. to 512k 
I Award DIOS, SIS Chipset. 3.385 Veil 
Deep Green, Accepts all 486 Chips & P24T 
| $125 w/51:2k $205 

Now Auoflnbfe with 8-30 A 2-72 pin sockets! 
GA-486AM PCI 

3 PCI, 4 ISA 

Bull! in PC! IDE , FDD & HPSpaed 1/0 
256k Cache, Exp. to 512k 
Award BIOS, LJMt Chipset, Deep Gnat 
3.3/5 Volt Switdwble 

Accepts nit 486 Chips l P24T___„$145 I 


Mid Tower Cose w/Digital Display, 7 Bays 
2 PCI IDE, 2 Ser, 1 Par, 1 Game 
Trident PCI SVGA IMS. 256k Cache 

Pentium 90/100/120 ... $759/877/Cail 

w/1.44 Floppy add $35 

THE ULTIMATE UPGRADE! 4! 


I 


MODEMS 


14.4 Int Fax/Modem 


14.4 Int Voice Fax/Modem...™ 
28.8 Ini Fox/Modem . 


20.0 Int Voice Fox/Modem . 


..$59 

.$85 

. $125 

™$145 




Mitsumi/PanasonU 

2X Internal.. 

4X Internal IDE... 


Taa< CO-55A 4X. 
Sanya 4X SCSI. 


.$70 

..$179 

..$165 

.,$219 


External SCSI -CD/Hard Drive Cases w/Power 
Single/Bouble Bay.. $89/137 


GA436VT/VS Dm Banes 

Mini Tower Cose w/Digilal Display, 5 Bays 
VLB IDE-10, 2 Ser, 1 Par, 1 Game 
Trident VLB SVGA 3 MS, 256k Cache 
4B6DX2-66/10Q $319/199 

i/1.44 Floppy add $35_„_.PG odd $50 


Coll Tor Custom Bundles 




HARD DISK CONTROLLERS 


IDE 

ISA IDE/10. 


SCSI 


$15 

$45 


ISA EIDE__ 

ISA IDE/ID Enh For £ 16550V..,...,....$39 

VLB IDE/10........$25 


AHA-2940W FG 


CPU CHIPS 


MEMORY 


VLB IDC/10 Enh Par t 16550 s.........$39 

VLB IDE Cache Ok/1 WB____$119/$149 

PCI IDE/10 Combo______$55 


AIC-6360 VLB 
SLIM SCSI 


PCI. 


.$239 

VLB™. 


_.$245 

EISA_.. 


_$295 

VLB.. 


.$125 

\ .$279 


PCI IDE Cache..........$185 


H570 SCSI w/Audio.. 


.$299 


CALL FORI AITSriTOGNG 

Intel 

PenHum 120/133/150 .$S99/795/CALL I 

Pentium 90/100 ...$299/359 


Peathjm 60/66/75- 


99/199/247 

P24T(Pentium Overdrive) 63/83Mhz_._. CALL | 


4B6DX4-75/100 . $169/199 

486DX2-66. _$119 

4860X2-50. ....$105 

486DX-50™.......$179 

486DX-33 _____$67 

4065X-25/33^. $35/45 

OverDrive 0DP/0DPR .. C A L L | 


AMD/Cyrix 

486DX4-IOO/120 
4B6DX2-B0. 


.$119/CALL I 
_ ...$?9 


486DX2-66.. $09 

486DX2-SO.... CALL | 

Cyrix 386 ta 484 Upgrades 

486DRX225/50. $199 I 

4860RX2-33/66 $250 

406SRX2-25/50 _ $199 | 


Coll for Latest CPU Pricing/1nfo/Specia!s! 


EDO RAM 

72 Pin SIMMs 


. CALL 

1 X36 60/70/80ns 

(4mb) _ 

$175/152/14? 

1 X 32 6O/7O/0Om 

(4mb) 

$157/147/142 

2 X 36 60/70/8Ons 

(8mb>. 

$345/325/319 

2 X 32 6O/70/00WS 

(3mb)... 

S325/299/M 

4 X 36 60/70tG 

(16mh). 

. $545/529 

4 X 32 60/70m 

{16 m b). 

. $495/479 

0 X 36 6Q/7Qik 

(32mh).... 

.... $1130/1050 

0 X 32 60/70ns 

(32mb)...... 

_$1080/950 

30 Pin SIMMs 



1 X 3 60/70/SOns 

(ImbJ .. 

. $45/40/39 

T X 9 6G/70/8Q(is 

El mb). 

. $45/42/39 

4 X 3 60/70ns 

(4 mb). 

. $135/130 

4 X9 60/70/8015 

Hmb).. 

S149/142/13B 

DRAM & VRAM 



256k X 4 7O/0Ons, 1 X 1 70/aOns 

.$6 

256k X 4 70/S0ns 

2fl Pin VRAM ZIP.. $11 

256k 1! 16 70ns ZIP/SO). 

. CALL 

Cadie 



32k X 8 15/20/25ns 

.. . 

_$8/7/6 

12flk K 815/20/25ns Slim/Wide.... 

. $36/34/30 


HARD DRIVES 


LASER PRINTER MEMORY 


1260A 1260MB 11ms IDE. 

I 7850A 850MB 11ms IDE ... 


_$309 

™,$239 


7540AV 540MB 10ms ID!™..$199 

Western Digital 

| 2540 540MB Urns IDE...............$199 


31000 1000MB 10ms IDE ......$339 

31200 1280MB 10M5 IDE_......_$355 

316D0 1620MB 9ms IDE____ $559 

> Conner 

540A 540MB 12ms IDE..$199 

| 85QA 850MB 10ms IDE.....$245 


HPILDD& HPQP,HF + ,ID # JIID,JIP 

1MB $69, 2MB $95, 4MB $169 
HP4I 1MB $50 

HP4 Series 2MB $05, 4M0 $165, SMB $3: 

IfPDeskJet 500 Series 256k $59 
Panasonic 4410, 4430, 4420, 44501 

2MB $115, 4MB $105 

Epson AL II, 1000,1100,1500,1600 
5000,5200,7000,8000 

2MB $125, 4MB SI 99 

| Canon, IBM, ti, NIC, OKI & More CALI 


1275A 1.3Gig 10ms IDE....$360 

108DS 1GB 11ms SCSI____$469 

I 21475 2.1 GB 9ms SCSI_ $799 

42D7S 4.2GB 9ms SCSI™. . .. 

Seagate 


We Carry: Cases, Floppies, Key Boards, Mice 
Ethernet Laptop Acc. and Much Mote! Upgrade 
for All Major Brands, Including Packard Bell 


Our sales staff is ready to 
provide advice on the most 
cost-effective 486 or Pentium 
upgrades for your computer. 


iy CPU's and used 


3660A 540MB 12ms IDE ,....$199 

3122QA 1GB 12ms IDE.....$339 

3123QN 1GB 9ms SCSI__ $489 

3255QN 2.1GB Bms SCSI™..-_$979 

Quantum 


cost-effective 486 of Pentium Cash. Trade Dr Credit 

upgrades for your computer. toward future purchase. 

Future Micro, Inc, 2691 Richter Ave. #118, Irvine CA. 92714 
(714} 922-9130 FAX (714] 622-9143 
Customer Service /Tech Support (714] 622-9136 


540MB Lightning 11ms EIDE .$199 

1GB Fireball 12ms EIDE..........$319 

1GB Fireball 11ms SCSI...$459 

2.1GB SCSI 8ms.,....„$969 

4 2GB SCSI 8.Sms .. . .$1479 

IOMEGA ZIP Drive .$199 

| Call for Mtcrapolis A Laptop Drives 


THE FUTURE MICRO DIFFERENCE 
©Easy Installation Instructions 
©Free Technical Assistance 
©50 Day Money Back Guarantee 
©Overnight Delivery Available 
©Accept PO's from Corporate, 
Gov't and Educational Inst, 
©Gov't, Educational Discounts 
©No Surcharge on Credit Cards 


Se Hah la Espanol 


30 Day Money Back Guarantee 


terms and Conditions: 20& Restock (ee on na*wJefgctive lehums. No founds otter 30 days. Shipping charges ore non- 
ngtundable. Not responsible ta typographical erias. Alices subject to change without notice. Two yeorwanoffity on norv 
memory products. lifetime warranty gn memory. RWAiequred for oil returns. 


800 - 700-6502 








































































































































































Up and away on the information- 


ONLINE NAVIGATION 



FLEET-MANAGEMENT 



Highway! 

Mobile Assistant I™ 


ONLINE SERVICE 



— a multifunctional device for mobile communications, traffic and informa¬ 
tion management. St brings together all the latest technology such as 
radio modems, satellite navigation and computer power to give you the 
best service you can expect. 

Mobile Assistant I™ is intended for professionals in areas such as: 
Freight Carriers ■ Field Service Organizations * Field Sales Organizations 
* Rental Car Agencies * Police- and Fire-Departments * Emergency Road 
Service * Hazardous Materials and Security Transports » Public 
Transportation Systems. 


EMERGENCY SERVICE 



ELECTRONIC TOLL COLLECTION 



© Wireless Communication Computer 
© GPS, Computer, Modem 
© Just 6-Keys 
© Car Radio Size 

© Supported Networks: MODACOM/ARDIS- 

mdbitex/ram - GSM/coPD Internet: http: //www.solidinfo.com 



Circle 172 on Inquiry Card (RESELLERS: 173). 


Germany Headquarter: Bruckmannriny 32 • D-85764 ObersthleiRheim • Tel: + 49-89-31 57 19-0 * Fan: + 49-09-3 15 91 46 * USA: Tel: 1-800*794*7243 




























C33JH 1 .I'.r.il 


FflCnWT NEW-2 YEAR WAMaNlT (NT IXI 

A-TPI7 -ianUH ’, 2 US ir>f t!T5-JK 

□□ ?□!> TOTS HUS 'Tif •.33-447 

MCI lin e NEW-3 YHS WMWUNTt Mf HI 

H3727 i ICS HMS lOf M»45® 

32BS7 Ltffi HUH SCFI 153-434 


MOOTQLlS 


irf 114IB-51* 
|0f 1?5-s» 

I Of 224-3*9 

roe 2 ?tH*s 

SCSI-2 -K-MO 
SCSi-2 999-H24 
SCSa-2 949-1174 
n :•■ 138 vjl. 
S££»-2 nikhiiri 
•iiSto'Z mry I SSI 
SCSE2 LiJIlU 2CB4 
1 INT0CT 

sca-2 sgs-iow 

Sts 2 141:9 im* 


SI 1 SI SDN * JOB BUS 


' 


□SPaifiY »sa 
O&KSiZl-ll JOIU 
QSFSJtw :uua 


CFSflZnA -13GM3 1 SMS IDF JIR3-*lr. 

HOMS l?MS IDE ITU-330 
"Ffiflhriil I54i*4ft ISMS IDE 224-379 

W'iVU’jb liyjR MIMS lOE 2i , BA-£l 

Lim UUUS 1 OC/ili 'IMS StSf 2 44U MJ 

::ff? i nss i hr Sms sks-? iwn-ifro 

i:r> 2H17R Jldlf IMS 5C5»^? 3SS-1GN 

nFTisoTg taw bus sca-r^w-iAM 


■1 If 5T-•":•! Ih^TUT-T 


£191EUB 13 LIMB 
STAMPS D4UMB 
nnfisnAr. -:,v s r 


Fuffrsu 


Quantum 


l-.j» ,wi I'SuHi iMfl CidU. 
ICH r.iii-^t 4- Swd. 1LR C«hr 
£HW Ld i Speed IM&CkSh MHT 
CS WJ-SkpI, S^ CjcIi: 

CHftNON 

*S Qwd Sport NX fctffsl Jl 
jsn.sscfiaii(tTd t; 


HEWLETT flOl 
K fim PACKARD W¥5 

351741*, 2.4KSB TAPE lNT7ttT ..__.lFaii/ 
35380* *-9W TAFf WT/EXY. , US*.-' 
C1S3DA 4-1 6GB TAPE IftTiEKt 1IH97I 

4MM 9I1WF Mr CAM 41/5, PKf.11 

4MM 1PDM1 rWT CM1T rlTSMti 3Q,’ 
3.V J.7S' fflSffYFRSlflN All 

COLORADO 

MEMORY SYSTKMS 


TV dm* 1 llilrfl rvriM NMrtot MULftSS 
5p urn* i now jest Marne* cau/i 99 
Tin-fin,* hi imp. CMA/89 


PROM ISE 

ICCHHlli llliv. INC 
IK SStHOOE CDMmDLliHS 

Km. a 

a* mm a 

hqq 3E re rt in- 

■ 

ir«tw? 34Pife4nrv^7«E£tad !« 

s(/M» coimuiu 


Lt-lBURVmJ 


LXABVIE 


IHWiU 


<mm LEfls 


(D Hayes 


1 - 800 - 636-6792 


FAX 1-215-922-Olli 


Quantum 


MOOPQLIS 


55S WESTERN DIGITAL 


a:uiL-^-L^ 

L-LL^Il'LL1 


SAMSUNG 


SPECIALISM G (H CDPPflUfiTE.COVERNMEMt ft UNIVERSlIT MEMORY BUT BACH PROGRAMS 
nRAPii 1 sci-ioi-if -?! 1 —id ta piu ieib-imd T2 Pill 72 PIN 215-92*9106 

UHME1 I UH ,. T J.SE e5!K3E-70-H 1 MUHB-H 215*928-4407 

cram 11 i-iH-Bt-7i ui-m ii-PHi -i; 1 ^ 2 - 3 :- ‘t-a. iuie-td-h Eav , 

mSSr sin i«i™. iSlSSSS. iffiJk BKiimhb 


SI 95 


195 

499 

ZG9 

599 


1 . 2 GB 

S 1695 

THINKPAD tOO, HO 

340 MB 

*99 S 

524 MB 

M 295 

720 MB 

51495 

THINKPAD 701 

540 MB 

5945 

720 MB 

H 195 


K ! .- Si Ll i-r 

It PC- 8fi4*K M 

Bi ^ Wta M 

29* 

7W 

M* 
























































































































































































































Free Shipping in USA for all Systems 


CUSTOM SYSTEMS FROM ATI 


72 HOURS BURN IN 
USA BUILT 

MB 

& 

CPU 

Practice System 

■ Mollierboftid £ CPU 

4MBoE RAW 70use: 

1 BhllfdirNiiBiiSTSlFfiis 

’«&IWOrm 

^FfopwDrinLM 

■ IMB SVGA CARD 10Z4 3t 768 

■ IT SVGA raoralof 0J28DP 

■ Minilowei Cdse 230WT PS 
■101 touted Krytai 

- Mouse mutton 

Frw PreinsIdlN Software 

■ DOS 6.22 £ Windows 3.1J 

Family System 

TrrteSjstem Willi.... 

■ Doible Sliced CB ROM 
•Slum Card IWMtDI 
■24/96 Ftii/HraleiiiMHP'j 
‘SIpfmi Speakers 
tefliiifMf 
■Corapusme/Auierirdaii Line 

■ Fdx/Moden for Winders 

■ tod Miner Buiutldur Windows 
^ DOS 622 £ Windows. Ill 

Deluxe System 

Me^slemWitL.. 

■SMB BAH 
-MffdnjDmt 
■Dual Sprat Ci) ROM 
■Slereo Caid I6flil/Wi0l 
* Sltitt Speakers 
fraiWWmMf 
■Cunpustm/AraericamiLiiii 1 
■ Sound IfaBnndle for fiwtois 
^ 6&S 672 £ Windows 111 

71 IY BEFORE YOU BUY 5 Dv« 200 fully woEkiog ileains d(onmLcujdl dpljcdljiiiis mdv be preinsIdM wiUi ewij sjslem. nuid if iruu IAr il tlifii buy iE 
indrafts programs from Mkrasutt, Borland, Lulus, fit Also includes urn S250 worth of full} mk ing pijim For On ly $ t.W u pjjmdc radtv TOR 

PENTIUM 120 PCI 256k 

@DD 

H®DD 

H77® 

f?DD 

PENTIUM 100 PCI, 256k 

iDi 

•■JUDS) 


WD 

PENTIUM 90 PCI, 256k 

4DD 

U^DD 

Ui?D 

HDD® 

PENTIUM 75 PCI, 256k , 

SDD 

nm 

■o^yD 

HUD® 

486DX 4/100 VLB,256k 


DID 

U®iD 

HU?® 

486DX 2/80 VLB.256k 


iDD 

HDD 

Hfl£® 

486DX 2/66 VLB,256k 

m 

Ml 

D?D 

HHUD 

486DX 2/50 VLB,256k 

ii m 

DDD 

DDD 

11 


WHV BUY FROM ATI ? 

Our systems ore built to the highest standard 
Using only best parts, 

Guaranteed IBM compatible 
Hassle free preinstalled & configured software 
5 Year Warranty on systems call for details 

TPSWf Tl !M 


Only: 

$1299 

PN MMI100 


Uirb/ 


IIBST 

iSGLLEK 




|E==I — 

* ■ 

JBH 


Cede 

4MB70 4MbMM.ddd$l39 

540 MB IDE Haul Driw.. Call loi lirsl Priif 
LO (id IDE Hdfli Drive.... .Ml lor bed Prke 

L2 GO IDE KanE Drive. Call for Brslnrite 

1.2FD 12 Flopnr Drive.<rdd $ 43 

I4.4FMI 14.4 FdX/Madvoi.add 155 

FMV 144 Fax/Modem/Toice... $ 69 

28.8FMI 28.8 Fdi/Modeir.1119 

jlMQC NE2000 Card.$34 


CUSTOM UPGRADES 

Cede 


MTw MflliuiuTowr Cast 23DW1 PS.$25 

FTw Full Tower Case 250WTP5.$45 

GM1 GantePdd6hut!oii3D.$29 

JST Joystirk 3B«llon, Great lor Gamps... $ 9.99 

MS ID Cordless Mouse, no wires, 400DPI.129.99 

D64PI Diamond Steallti 64PCIIMB.$119 

D64V1 Diamond Mlb64VLBlMD.$119 

V2M Add 1MB ol Video RAM..$49 

C4U FOR AMY OTHER UFORAVES 


Cede 

4ED 

C420MOT 

3BTRB 

SRGP 

1411 

151! 

irm 

mm 

mm 

CDTL 


41 Speed CD ROM.add 199 

420MB TapeBaikUp... add 

3BTrarkM.add 

SuiyeProledor.add 

ffl SVGA Monitor... add 
15" M SVGA Monitor... add 
ini SVGA Monitor...,add 

486DX CPU Fan.add 

Pentium Ming Fan... add 


.add! 49 

3D, Etc 


mem ■ 406 OX 100 VESA/PCI LB 256k CACHE 

SOFTWARE -4MB RAM up 64MB 
•420MB Hard Drire 
•35 Floppy Drive 
•1MB SVGA VIDEO 
■DoubleSpeed CD ROM 
■Mil Sound/MidiM 
■I4' 1 SVGA Monitor HI 0.28 
■ 20WI Speakers Dublin 
■Free R4 FAX/MODEM 
■101 Enhanced Keyboard 
■JBulton House 
■DOS 6.2 & Windows 3.11 

3 year warranty on mainboard 

MMC80 486DX2/80Mhz 1229 
HMC66 486DX2/66Mhz 1199 


* CoF^JtCrEi EneycltfCidii 

* I he Chess Master 

* US Atlas 

* World Arias 

p Mjwrs Ucacni-i F ypirw| 

* Life & R&itfi l| 

* Cmtripteufi £oei 
» Edmcop 30 

* l : 29 Rctjliator 

* FtehCver 

■ Miflfat $ M,agir; l| 

* Epic Ocean 

p SwjvJ Mixer 

* CD Flayer 

* Fax for 

p Mcrirnr For Winslow? 

»Internet SoTtwam 

■ America ftv t ne 


MONTHLY SPECIAL SALE 




iioiirii immvi- saij: 


MULTIMEDIA FAX MOOEM VOICE 
Dp to 52.7 kBps Bala 
Max/Mwtan 
Voicc/Dala/FaiAnlorwilch 
Voire Mi 
Simple Ipslialion 

Pap Nolilicalion, Only: $ 69 

Remote Messageretiisal DM# CMW 
Intluding software pm FMV 


muiffmevrfl rw, 


1MB x 3-70nsec. 

4MB x 9-70nsec. 

4MB 1x32-70nsec . •. 
8MB 2x32-70nsec ... 
16MB 4x32-70nsec. • 


35" 

139“ 

145 s9 

289" 

499" 


BEST 486 BX MOTHERBOARDS 

Takes 486 SX/DX/BX2/DX4/Penliuin P24 w j t h 

Beep Green Design, Pcatimn ready W Socket CPU 

DplolMBC«lK,2SBklnstifil 

Dp 10 64MB RAM 
2x72pin44s30pinSIMM 
3VESA&7ISA SLOTS. 


Standard baby AT 
Uses Parity JKonparilj SIMM 

EH 

4HBIOO 




CPS 

4860X4/100 
486DX 2/80 199 
486DX 2/66 179 
486DX 2/50 169 


-4 


1.208 IDE. ..$289 

Cdl for Aral sate llm 

108 IDE... .$ 279 

Call forCiinenlsale Hem 

540M8 IDE. .$ 169 

Cal] lor Caneol safe \\m 

420MB IDE. .$ 158 

CaiforCml M\m 

1333 

mv mum 



vii»i;o suri irsAi 


Diamond Sleillh, 2MB PCI... 1199 

ffltTOddll5ilir«l 

Diamond Sleallh, IMB VLB... 1109 

MB add {KM 

Tridenl9440JMB TLB/PCI. iffl 

IMiMiddlBfciM 

Tridenl 9400,1MB TLB. 175 

Tridenl mm ISA. 169 

18241 IK 

0ak877OJMBISA,.. S59 


ALL PARTS 

TESTED PRIOR TO SHIPPING 


GlidePoinl by 
ALPS 

•mm 

•Serial 

•No setup req. 



Mouse 


Only: $ 79 


Our polity is In safely every customei rial’s why if ulErt a 3D days rift Iff pnrtee M Hand behind every sale. 

It ]■ are nnl happy Till pi prefer #r vill gladly t nhasgr the (nfat ur issue a u rdil less feftdling and ship 

Ping f ofl IVn is NO UK HEFUMDS aDff B lays slm tredil «Jf nr fskm 

All film mini he in oiioal tKilinn ami patlawin u we ran not turpi them fur mum 

Ofe i nnie the Eiqils to refuse Eh relm H dial ge up In 20% leslmkiug fee. 

All n\m nr regain musl hr shipped bar It In ATI Ireighl ptepaitl amt teurtf, bcarinq M umber on to pakage 

• ALL PRICES ABEFINAL- SHIPPING & UANDLilfG ARE EXTRA and 
JNHREFUME- AIL PRICES REFLECT3%CASH DISCOUNT* ALLSAiESARE 
MADEFOB S0NNVVALE, CA; PRICES ARESD8IECTT0 CHANGE- NUT RESPONCI- 
BLE POD T1P0S - 15% RESTOCKING FEEDS ALL RETURNS FOB REFUND 


ATJNC 

550 LAKESIDE DR. SUNNYVALE. CA 94086 


To Order Call 

• 1 - 800 - 858-2173 “ 

FAX ORDERS: 408-774^9011 

RMA & TEGH-SUPPORT 408-774-9010 

Free ground shipping for all systems over $ 100C 


Circle 178 on Inquiry Card (RESELLERS; 179}. 






























































































The Micro International 7600 Notebook. 


THE BEST NOTEBOOK VALUE 
COMES FROM HOUSTON! 


Raw power is just the 
beginning of what 
you get for only 

$ 2660 . 


Built-In multimedia speakers 
for the built-in soundblaster 
compatible 16-bit soundcard 

Two type ii PCMCIA card 
slots (equal to 1 type 3} 


340mb removable local bus 
HD (up to 8 lOmb available ) 


8mb RAM (up to 40mb using 
user-upgradeable modules) 
and 256K L2 cache! 



Brilliant 10.3" Dual-scan 
Passive Matrix Color 
screen (Active Matrix 
also available). 


IlIUI 


p^ocEiiCR 


■ 

1 

* 


so 


Mic in / Speaker / 
Headphone out jacks 


——~ 3,5 H floppy drive 


19mm trackball in 
just the right spot 


Dependable 
NiMH Battery 


A focus on service and support since 1984! 

We give you free lifetime toll-free fech support. We preload the latest versions of DOS 
and Windows for Workgroups, including all video, sound, and PCMCIA card utilities. 
Our 1 Year Parts and Labor Warranty* includes an outstanding 48 hour warranty service 
turnaround time, proving that we understand how you depend on our products. Our 
30-day money back guarantee is pretty simple: you get a refund* if you're not satisfied 
for any reason. Our RealHelp disk included with every notebook allows us to service 


your technical configuration files by remote access. Our 48-hour + extensive burn-in 
and testing period on every single notebook, before it leaves our facility, ensures an 
absolute minimum of failures in your notebook. Anything less is just not mint! 

^Optional extended and cross-shipment warranties are also available. 

Shipping and handling charges will be withheld from all refunds. 


Micro International, 10850 Seaboard Loop. Houston, Texas 77099. Top quality service and support since 19$4! 
Full information (including specifications, all options & prices) available by fax or mail on request. 
Fax (713) 495-7791 Hours: 8-6 Monday-Friday, Call today toll free: 

‘Pentium is a registered trademark of Intel Corporation. 

1 - 800 - 967-5667 

Circle £S4 on Inquiry Card, 












Control PC, Macintosh, and Sun 
Computers from 1 Console! 


■ Supports any mixture of PC/Macintosh computers and 
Sun workstations - up to 4 in all 


■ Any platform's peripherals work with any type of 
computer in the system 



Full multimedia capabilities; keyboard, 
mouse, video, microphone, speakers, 
and serial port available 


Multiple users can access different 
computers simultaneously 


Convenient desktop size unit 


An 


COME SEE US AT 

Nelworltf+lnferap in Atlanta, GA, Sept 27-29, Booth #5166 


AUTOBOOT _ 

Commander 1m 


Cybex Corporation 

4912 Research Drive Huntsville AL 35805 USA 

(205) 430-4000 (205) 430-4030 fax 


®l 


Inc 

500 


Company 



PC is a registered trademark of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun fs a trademark of Sun 
Microsystems, Cybex, Commander, AutoBoot, and 1 xP are trademarks of Cybex Corporation. 

Dealer Program Available Made in USA 


Circle 152 on Inquiry Card (RESELLERS: 153). 














FOR MEMORY! 

ALL YOU NEED TO KNOW IS THE NAME OF YOUR PCI 

■ Our upgrade experts have detailed configuration information on thousands of computers and printers, from the 
j oldest to the latest models. We provide you with an “Easy Upgrade' 4 by providing you with the following information: 

1* Your System Memory Features 2* How Much Memory You Really Need 3* Memory Products Available for Your System 
I The Most Cost Effective Upgrade Path for Your System 3* Your Systems Minimum and Maximum Memory Capabilities 

First Source International takes the confusion out of your memory purchase* 

Take advantage of our service and the savmgsl 


PERSONAL COMPUTER MEMORY 


i 32 x 


CACHE CHIPS 

8-15w.'6 322E*H5ns. m .„7 


] 


mwuva ji^ 

««B24-00I . iKKI 


P etnnmu q:jt p/i®, Pirt) ( 

BMB tUI^vOII ... .no? IMIS -HlTiWi-WI -W.™ 

,|lflD7 MVP WhMwSI, (1.J9S 

■ FYtictfli* MTt, SC I'j'C* I 

1MII Tfli|*7)(GI tl» HMII B5T 

3(iMH •M3 LW-flO.5_tltl fclMH «1 i59-G04-.51230 

am MKiwiw .. m 

Hftrtii y2>S 

Am vw ?imw ...m 
■jli.miiu.H vhh ihu- w. n&fifc 
#U PKItMPI .,fH0 Kvlft Mmenou] JS24 

Jm™najT f -libI AdnRtgtf P»SttSMfr. 2S. Ilrami V.ft 
IHfi SBDftMHI. ...m SUB 500462 «1I-..JZ72 

tint*# i> «t im wk ' “ sama 

now lc, i£ It ir ji"ii m £fl€H£ CHIPS FUR 

toji. radr »l JM.ftM M Wl MWCTjMT _-JS5t \ 

^YEVHtaOp*) 

IttlB SOO^" 1 UIH J51* iLMtl ttOPWt JW3« 
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CALL FOR ANY MEMORY j 
UPGRADE HOI LISTEO ! 




Call -the Upgrade Experts 

ORDER TODAY! 800-652-9866 


Circle 156 on inquiry Card (RESELLERS: 157). 



WE SET THE 
STANDARD! 

^ 100% GUARANTEED 

Memory Guaranteed -100% 
Compatible in form, fit 8i function 

^■LIFETIME WARRANTY 

On all Paragon Memory Sl 
K ingstuti Technology products 

►•EASY TO INSTALL 

All products user installable,. 
installaiEon instructions Included 
with most memory products 

|P>FREE SUPPORT 

Free lechnieul support ik. direct dial 
litics for immediate response 

^■SPECIAL PRICING 

Government ik educational pricing, 
special volume pricing 

►plus . . . 

Overnight delivery availnhle 
No surcharge On Credit cards 
CoqTOttMC PO fc s, APG/FFO's welcome 

WHY SETTLE 
FOR LESS! 



Fnlniat Express 


c ■ s 

HOURS 

Monday - Friday * 7:un - Spm, PST 
Saiurd^ 9am ■ 3pm (ordm mty) 



MAIL OR FAX ORDERS TO: 

(714) 448-775« • JiAjfc (714) 44W60 
CurquBer* Alta MliS^ALES® ] SOURCE 
First Source Irsiernjtliyna! 

7 Journey • A] iso V3ejo T California 9^656 








































































„ SciTech 

Software for Science 



MICROSOFr FORTRAN 
POWERSTATION 


Develop & run Fortran programs of virtually any size 
& complexity with Microsoft FORTRAN PowerStation 
family of 32-bit development systems! Migrate 
Fortran code from other platforms with little or no 
modification! Get unparalleled price/performance! 


Save time in code development and maintenance using the Windows integrated 
development environment. Call NOW to order or request a FREE Test Drive Kit! 

DOS & Windows price.$349 

Windows NT price.$519 





EndNote Plus 


Bibliography maker that creates bibliographies 
in your word processor. Comes with a collection 
of bibliographic styles for more than 240 lead¬ 
ing ocodemic journals. Choose from these or 
create your own. Flexible searching and sort¬ 
ing functions help you to organize your refer¬ 
ences. EndLink, sold separately, imports refer¬ 
ences downloaded from online or CD-ROM 


directly into your EndNote database. New Windows Version! 

Windows, Mac price .$199 


BMDP/DIAMOND 

The Multi-Faceted Visualization Tool 

Unlike statistics programs that overwhelm you with 
numeric output that is often difficult to interpret, 
BMDP/DIAMOND gives you quick insight into your 
data. With it's incisive, multi-dimensional graphics 
and powerful analytic tools, you can quickly explore 
* and manipulate your data. Although developed as a 
stand-alone program, BMDP/DIAMOND complements any software that works 
with data, including spreadsheets, databases, and statistical software. 

Windows, OS/2 price.$395 

UNIX price.$695 





WATCOM 


Watcom FORTRAN 77 delivers a comprehen¬ 
sive 16- and 32-bit FORTRAN development 
system for extended DOS, Windows NT, 
Windows 95 and OS/2 Warp. Comprehensive 
language support with FORTRAN 90, DEC VAX 
& IBM VS extensions eases porting of existing 
applications. Features: mixed language 
application development support with Watcom C/C++, new graphical integrat¬ 
ed development environment, debugger, browser, profiler, and much more. 

Windows 32-bit price .$399 



MICROSOFr 
VISUAL C++ 


Circle 165 on Inquiry Card 


rd. 


If you program in C or C++ and use MS DOS®, 
Windows® or Windows Nl™, Microsoft Visual C++™ 
(version 2.0) is THE product to use. Visual C++ fea¬ 
tures an optimizing compiler and a state-of-the-art 
Integrated Development Environment that includes a 


project manager, incremental linking; just in time debugging; books online and a 
whole lot more! Get outstanding value by enrolling in the subscription program. 

Single product price.$399 

Subscription price.$499 


ORIGIN 

The Ultimate Solution 


First technical graphics software developed for 
the Windows environment. Recognized for 
being powerful and fast, yet easy-to-use. 
Features many graph types, point-and-click 
editing and multiple graphs on a page. Wide 
selection of math/stat functions including non¬ 
linear curve-fitter. Forthcoming version 4.0 Is 
Windows 95 compatible. Free demo disk. 

I Windows price . 


Jk. 

tesas I, 




.$399 


M a i H i y p c 
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MathType 

Upgrade your Equation Editor to MathType. 
Get the full-featured version of the 
Equation Editor that comes with Microsoft 
Word and many other Windows and 
Macintosh applications. MathType is as 
easy to use as Equation Editor and you get 
a lot more features to help you work faster 
and produce better looking documents. 

Windows, Mac price .$129 

Upgrade from Equation Editor.$89 

TECPLOT 

Interactive, menu-driven data visual- ■ 
ization and plotting program for engi¬ 
neers and scientists that is advanced yet easy to use. Integrates XY 
plotting and 2D/3D plotting capabilities. Creates and combines meshes, vector 
fields, contours, color flooded contours, scatterpiots and light source shaded sur¬ 
faces. Handles multiple, non rectangular data structures and general 3D sur¬ 
faces. Optional 3DV module adds volumetric plotting. Selected Best Visualization 
Software by SC&A in 1994. PostScript output. 

DOS price .$595 

UNIX price.$1669 

m 







TO ORDER 


OR FOR 
MORE 
INFORMA¬ 
TION CALL 
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ASK FOR 

OUR FREE 

100-PAGE 

CATALOG 

WITH OVER 

1,850 

PRODUCTS! 


SciTech 



















































Circle 177 on Inquiry Card. 


•15° & 17” large screen Monitor Ergonomic 
layout of control panel with intelligent 
microprocessor digital control 
•Innovative options include a multimedia 
base designed to fit all PC monitor 

ACTION provides a full 
range of monitors to choose from. 

A special recommendation is the 17 M home 
computer monitor with a large screen at 
reasonable price. For more information, call 
us today. 


A Special Choice 

for Multimedia Application 



ACTION ELECTRONICS CO., LTD. 

Head office 

Action Electronics Co., iJd. 

198. Chung Yuan Rd.. Chung Li Industrial Zone, 

Tao-yuan, Taiwan. R.O.C. 

Tel,886-3-451-5494 • Fax.886-3-452-0697 

Taipei Sales Office Tel.886-596-5955 • Fax.886-2-5928 1 38 

U.S.A. Office 

Action Computer Technology Inc. Tel.909-444-1300 • Fax.909-444-1308 
European Office 

Axion Technology GmbH Tcl.49-2166-9527-0 • Fax.49-2166-9527-27 



9i> 


hpum C€ 


COMDEX / Fall '95 

NOVEMBER 13-17,1995 
LAS VEGAS. NEVADA USA 
HallrSECC, Booth nos:S3526G 





Streamline your computer room by reducing excess equipment, 
Access up to 256 CPU’s from a single keyboard, monitor, and 
mouse. Serve View is our best-selling switch, has every feature 
you can imagine, and installs in minutes. Compare price, fea¬ 
tures, performance, quality, and support and you’ll find Rose 
can’t be beat. 

Call us to discuss your application 
or to receive your free information kit, 


Call today for free catalog 

♦ Print servers 

♦ Data switches 

♦ Keyboard/video control 


P.O. Box 742571 ♦ Houston, Texas 77274 
TEL 713/933-7673 ♦ FAX 713/933-0044 


ELECTRONICS 


SWCVIF' 

j 


with a Rose keyboard monitor switch 


222 BYTE OCTOBER 1995 
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WIBU-KEY - Secure against systematic "crackers"! 
WIBU®-BOX for LPT, COM, ADB, as card for (E)ISA slots 
and as PC-Card (PCMCIA Type II) 

WIBU-BOX is smallest ASIC based dongle! 

Protection for DOS, Windows and networks without 

requiring source code modification 

Windows™, Windows™95+NT, Mac™OS, OS/2®, Novell 


CD-ROM Install-Shield 


Ca« t '°^ 78 

gOO-98 6 - 65 


WIBU-KEY 

The most 
complete 
palette of 
copy 

protection 

hardware 

Order your 
evaluation 
package 
today! 








U-K 

in Software 


yiBUL 


WIBU-SYSTEMS GmbH 
Rueppurrer Strasse 54 
0-76137 Karlsruhe, Germany 
Phone: .49-721-93172-0 

SYSTEMS FAX ‘ 49 ' 72 ’ M ' 72 22 


CIS: 100142.1674 


Jfc EUROPEAN SOFTWARE 

"connection 

1617 St. Andrews Drive, Lawrence, KS 66047 
Phone: (913) 832-2070. FAX: (913) 832-8787 
TechrtSupport:(913) 832-1623, CIS: 71141,3624 



See your business data in a 
minute... 

...with RegioGraph, the 
desktop mapping system 


The powerful GIS technology for business is used in RegioGraph for 
professional presentation and reports, regional analysis, site selection, 
sales district planning, market delineation and controlling. 

Functions 


Thematic mapping and shading; 2-D, 3-D pie charts, bar graphs; dot den¬ 
sity maps; scaled symbol maps; 3-D prism and contour lines; portfolio 
technique: presentation of cross tables in maps; easy creation of sales 
territories; fast aggregation of maps and data; spatial selection and data 
filter in maps and data; geocoding of pointfiles (customers); unlimited 
number of layers; multimedia layer; ODBC/OLE; interface to SPSS; import 
capability of different graphic formats; digitizing module; high quality, 
scalable output. 



MACON GmbH 
Schoenbomstrasse 21 
D-68753 Waghaeusel, Germany 
Phone:+49-7254-983-0 
FAX: +49-7254-983-290 


Circle 168 on Inquiry Card. 


Companies from Baden-Wurttemberg, 


Kleinmann GmbH 

Am Trieb 13, D-72820 Sonnenbuehl, Germany 
Phone: +49-7128-9292-0, FAX +49-7128-9292-92 

Circle 170 o 


Circle 169 on Inquiry Card. 


Germany together at COMDEX/FaM’95 


Computer Cleaning Products 

Not for Endusers. Exclusive with private Label. 

Inquiry Card. 



































17” MONITOR FOR ■ $ 



PC MALL 
(800) 555*6255 
Tiger Direct (FL) 
(800) 888-4437 
USA Flex (IL) 
(800) 477-8323 


The Tympani - More Bang For Your Monitor Buck! 



The Orchestra Diva is singing again. This 
time, it r s about our new 17" Tympani mon¬ 
itor. Now, for $469, you can have a I7 fl 
screen, with two-thirds more Windows 
screen area than a 15" screen. Get a bigger, 
better and brighter image for larger text and 
more vivid multi-media impact. 

All that extra screen area, with a maxi¬ 
mum non-interlaced resolution of 
1024x768, for an estimated street price of 
only $469! 

More Screen For Your Buck 

Even with a $469 price tag, the Tympani 
offers pincushioning control and Energy 
Star compliance, with DPMS power man¬ 
agement. 

For more features and performance, look 
to Orchestra's newest 15" and 17 h displays, 
the French Horn 11 and the Tuba 11. 

You’re In Control With 
Advanced On-Screen Display 

The French Horn II and Tuba II support high refresh rates 
and have advanced On-Screen Display controls for adjust¬ 


ing image geometry and color. Adjust the tilt/rota Lion, pin- 
cushion/barreling and trapeziod aspects, so your image is 
sharp, square and stable, just the way you like it. 

Moreover, color balancing allows adjustment of Red, 
Green and Blue, so you can match your screen color to 
your printer output, or maybe just your mood. 

Call us at (800) 237-9988 from 8:30am to 5:30pm, PST 
and ask a product specialist about the 
full line of Orchestra 14" 15 11 and 17" 
displays as well as the Tempo Series of 
PCI and Vesa Local Bus video 
adaptors. 

For all your monitor 
needs, Orchestra has a model 
to fit your computing style. 

For more information, or to find a 
dealer nearest you, call today The Diva 
is singing for Orchestra; let Orchestra 
perform for you, 



Tympani 

lulls II 

Fftircli 

Ham II 

Dot PM) rum) 

0.42 

028 

0.2® 

Maximum RehMmi 
foon-inlErlsHl} 

1024*760 

1600x1200 

1280*1024 

Trape&idal Comrol 

HD 

YES 

YES 

TIIIMm Control 

HD 

VIS 

YES 

PirciEiran Owititf 

m 

yes 

YES 

Color Balance Control 

HD 

YES 

YES 

CoktfTfimti. Control 

HD 

YES 

YES 

Microprocessor Controls 

HO 

YES 

YES 

Dameeri Controls 

HD 

YES 

YES 

rairnaiw braei rnce 

m 

m 
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(800) 237-9988 


© 1996 Oicheara MJSSysteme, he. Al trade names are 
traderrarki of tieir naspedw companies. 


Mu lli Systems, Inc. 

Technology in Concert 


Circle 252 on Inquiry Card (RESELLERS: 253). 




























■ The worldwide unique and US patented 
single PC based multiuser solution 
with LAN functionality (file/record locking) 

- No maintainance costs and learning curve 

• Users only see and work with DOS/Windows 

• The only solution using ISA or PCI standard 
SVGA or MultiVGA cards plugged in parallel 

• Expandable to large networks with only few PCs 

■ The ideal multi-workplace front end for C/S environments 

• Full featured device sharing of LPTs, COMs, hardlocks, NICs! 


Your exclusive distributor in North and South America: 

ELSNER Technologies Company 
5020 Mark IV Parkway 
Fort Worth 76106 Texas 

Call now: 1-800-243-2228 


See.MS.at; 

Networld & Interop, Atlanta 
Booth # 7364 
Comdex/Fall, Las Vegas 
Booth # A4333, # S3050/19 
Networks Expo, Boston '96 
Booth #300 


LIGHTSTONE Multiuser Systems GmbH 

Call your national distributor. 

NL: +31-77-736204 PL: +48-58-562595 H: +36-75-312861 
CH: +41-61-9769292 TAN: +255-51-28316 ROC: +886-2-963-0706 
KEN:+254-11-227834 CR: +42-48-487021 /+42-38-31291 

Int'l Fax: +49-5643-980122 


Referred trademarks are property of their owners. 


International distributors and resellers are welcome! 


Circle 181 on Inquiry Card (RESELLERS: 182). 
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WE WILL TRY TO .MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


WE ACCEPT PO S 
FROM QUALIFIED FIRMS 


CACHE MEMORY 


OAY^T MEMORY 

^MONEY BACK B iYl W It W 
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INTEL Math Chips 


ml 


B» 6 45 ifb 

uto xa ii.w 

74 01 2200 21(0 

725 471 LS0 


13 


30 00 
4500 
79.00 
30 00 
39.00 
44 00 
30 00 
>99 00 
69 00 
69 00 
2900 
M 00 

Imnst pnea on Intel cwoilwe cNm 


8067-2 
8067-1 
80267-XL 
80387-16 OX 
80387-20 DX 
80387-OX (Do«A8) 
80487-SX (Dam Al) 
tnW SX |Don All 
UMobi 


CYRIX DRx 2 386 to 486 Upgrade 

Clock Doubler 


CX486 ORk2-2WO.219.00 CX4B6 DR* 2 -3M6. 229 00 CX486 SRX 2 25.50.229.00 


SIMM MODULES (Add $5.00 for SIPP) 


256*9 - - - 10.00 9.00 

IMlQX 9(3 Chpi - 48 00 8500 42.00 40 00 

IMtgx 9(9dip) 4900 4600 43.00 4100 

8M*gx 9 - 15400 14900 13900 

18M*gx9f9d*l - - 669 00 


esh, 

HI 

ill 


72 PIN SIMMS (EISA), EDO 



CYRIX FASMATH PROCESSOR 


83D87-40MH/ - 79.00 83087-33MH2 49 00 83S67-25SX Vei - 49 00 

83S8/-33SX - 65.00 PC Wattk “ rstad t\ uver all math chips 

6 Yaar Warranty- “- - —-- 


AST MEMORY 


PPMimi* LX P«0 MX4061 4.1007 IM» 


Pwirtu 4133,41338 AUld I.4M 
— - ; < ! i.i.- . fi 
IU *417*13 I’-fC 

-Sonn Straw 

iM«3 4,-- 

• 4M&H m '■ i UK-.. 
rural* jwtt-jjft, 498.2517 tUiiaiE 
Mm II MAS 3*fc<33 496tt 486*X20 
Mrt 48621, 49W3 

MunlUMKCi 486'J3 U&33P 48ISX/20 

** -fSktiS 


1 

| 


*8TPiwr# 

500947-002 
500147-003 
500947-004 
500947-005 
■ ■ 
: :>.. 
SgDtt 58 


nn| m 

501140-006 1 

Sotw-ooi Up. 


nmet 

154 00 

u 

•I'.’B .<' 
320 00 

■ 

■ a. 

H 


Ptilttutt SC 4'M. tl,604. PAD 
Mm 3MV33T, Mb SX 16 httt 
PurnnttGX P.9U MOM 


i| 3946X20 34675 


•X 


11980 
378 00 


Ambra NC 42551 
Ambra N 8«im 
Ambra SN Senet 


yjO.KHBJ 

4Mm 500790-004 J 1*900 

. mm mmmimmm mm 

> 0 HfiMM 

' M0»t*-MI 17900 


ITS 007369 00*19 00 
109 00199 00366 00 
199 00949 00549 007619 00 
<89 00639 00 
NJMftM 


AMBRA 


40/16 M«| 

Mi B i 

4.1712.76 Mag 
4716 Mag 


7AAGNAVOX 


ZENITH MEMORY MODULES 


MODEL 

2388/33. 25 20. 33E 
Z388/33. 25. 20. 33L, 4BG/25E 
Z386SX 


AMT UPGRAOED 


Z-605-1 modules 


59 00 
169 00 
8900 


H.P. COMPATIBLE FONT CARTRIDGE 


OAR COOES hs- Coda Ruder font* .. 

DESKJET SOLUTION for Dk-fl SOU A Plus. ft? Fonu 4 b nl 30 (it 
IBM 4019. 4019E. FONT CARTRIDGE 209 rwtH T„.ui Cam 
TURBO n Comparable 1o Pacific OeU s 75 CAHTHIUCitS IN Ottt"" 143 

Imite (cnmixat mWi {(non Action Umar It and all HP PrMersl _ 09 00 

TURBOSCRIPr" ton. icia SotaDtt fonts to Any Pnmi Urr hp2u 3 :io 3P. ?p ?P. I4» on 

TURBOSCRIPr" 109. 109 ScMiM Eotili to Any Point &aa MP2 . . 179 00 

TAX A FINANCE FDR IBM 4019. 4019F 4070 119 IX) 

TAX A fINANCE CARTRIDGE 

oiu 400. boo «l »on*». 11 fypaatytti ___ 16900 

MEMORY BOARDS 

II— I? I N| Mi l 


16 BIT MEMORY B0 FOR 2B6, 386 AT • 0K-8Meg Bd 4 0 LIM CoimuI • New 5 
Yr Warr. Convent., Expnd & Exlnd Memory • Supports DOS, OS/2. LIMTMS & 
EEMS • Versatile Spilt Memory Addressing • Operales wtCPU Speeds to 33 MHz • 
Supports Desqview. Multitask operations • Bd made by Boca Research. A1 plus 
OK-$84 00 ?Meg - $159 00 4Meg - $239 00 BMeg-$399.00 


BOCA XT 8 BIT BUS 


• Expanded merrwy tor XT • Lim 4.0 compat 0-2Meg* Uses 256x1-1 DO 


BATTERIES 


★ * CALL FOR NOTEBOOK AND LAPTOP BATTERIES * * 


IBM PS/1, PS/2 MEMORY MODULES 



733313W2G72M IBMnj; 
90G142192G72M |1«Mq| 
92G7205 |32M*g| 


30 796 2V2!fi SOMTWBO 

ae-ui.3tM7i.ai oai >*i 

10-471. A-61 SC-431 KMilBO-ai 

70-0S1 681.121.SE 555X. 68SX P-T0 

551$. 65LS. > 3aa»*r 120 A190.35SX. 3511.40SX 

70-42*.. A81 Br21 M1.35SX35tS »»X.V4iPI KST 


w-a 
nsi t p^iTsnsx-mi 

PS! t P.SliKOSX Madft-2171 
PSTEipnl Cmubnl. VKUtm 
V4M F>mm EWIiran*. PC Samt 486 
*ethl Jto. 330.158.510 530 710 730 
Mftl3t0.3K. 158.510 53C 7'0 130 
4emn3tO.3a.35C.110. 530 710 no 
4*r»i 310 3». 358. Sift 530 TtOL T30 





««012M7G7203 |4NN»i 5"5X 90.95 P 75.575LC 56 

;i 35SX 4USX 

11 16.1? STSl a.95.P-7!i 57SLC 

Vote Punl 77 4BStXd.4b5Sx.SVfl 85 
S4511SM2G720S i4Nbj ant 484 91XP. 9SA |l*-,-Jl m(nr,; 

8451150(IMMaoe) 184 95XP9SAjkuriH*BNni 

12G73(W3K3720|IMMg«0O K950PT 


55) OS 
1>4900 
34900 


34900 

19906 

39900 

71900 


IBM NOTEBOOK & LAPTOP MEMORY 


M|4Mag. 

MlBMag- 

M|I«M^| 

sa 


7VOS99 l2Mcg) 
79F1000 |4Magi 
79F1091 l9Meg| 

•' - Im <5i4l*g 71 


'4MRJ-161 
80G037!11 


ftHiMHO 7M.C. 700 C. 72ft C CUTS* 
tlmifaa TV) C. 798 C, 730. C OS7SX 
InmjBfl 750. C 

•tin»p»fl 755 169 380.148 490 
*nn»juj 751 360 355. 340 410 
IlmxiBd 755.368 355 340 490 
TrmlwCJK-, 5tOCS|3J«it-, 

IbnXpad 500. M8CS |34 Kfli 
U49N33SX PS Non 

1X40 NJ3SX 7*5 Now land 35* HOC PS Nak 425 
1X48 K13SX PS Nat 
WpxdTSO 711)88.335 
llttitottl 7S5 Dunm Mosute 


ThrtuitfllD 350c. PS NtBs 475 
1h»Fptt>3Sb »8t PS Nett 425 

wssL 

ihH4tttti70ic.ciBuitt.nr 
Ibttlttad ZOIC. CS BuOttUr 


4»4«uV4.>-fAlfU.’ 7 VH; 


>8988 

35900 

82900 

17909 

34900 

01900 


10300 

18900 

MU! 

SSSM 

1)97749 

25909 

33900 


moo 

M900 


COMPAQ MEMORY MODULES 


tsvM-ab 

mnm 

NMMW 


48021 486331. 
4MA0l. %*ttm Pin 
|r' v «c. l , JBfrJJL 48W3L 
DattPia 18625 3)620 


(E<tt8U) 
iMmmm -I 
MpS nmni 

iS!3g 

•MniMamtt 


arm 

MSmnEnti 
-m 38679 


Cnfttvt>540 S40M69IM 


*» 6*J 566 
MM5SV752X 

PtlXttn* 488 ATM 433,4.60 486 CDS 


~UE 

• . • ■ 

1-EIN^UpS 




PmagtH PC Sanai, 41 
4*60X290 


77) CO 
79.00 

v 

ItSoo 

79.00 

1HU 
149 CO 
279 « 


9800 

199 00 
147 00 
moo 
11 

m 

4J7C0 
4)00 
376 00 

x.'oa 

1470 00 
7478 CO 

:i'7>- ... 

a 
)600 
i88 a 
339 00 
139 00 
079 00 
1269 00 


COMPAQ LAPTOPS & NOTEBOOKS 


lTt2H 
tTMWMn 
ITE LITE-JO. 25 2SC 
lT|UTE«.2S.aC 
til UTL'M. 25 25C 
' 

ttEUTT4aCCDD7SM9l 

SLT/29* 

SIT,385 
541,38* 

C«m«tn LTEENtt 



«W0 PTT; i.» Wheel lo j K\ >» lUnm*. (t«# *« »e _ _ 

onttn itmjBt *•UPS Mr. APO rPO erttn wrtcom* Cuxunwt rt eipecx: to utr ottta_ 

dMiqn4ittwas w Anyone*-) thruMvrmov. ihunmn«m sobpv *40pfiindsatteb »days 

EXObttGESftttcv n W TOM «* 1 M -« "ztwrft ony~no Huia «• tttxtx MC MSA 

Dx»o<»i 4£ iuf(ii«i eiittd ttaUNH miteis. **n l «!» COD lt« 

Ontn sruwu a* UPS KUX mutt be ugned to 

• *11 U4WC*lFFb P4I1T , S ns HFtFHTKf »* ■ Ml 


CUSTOMER SERVICE & TECHNICAL: OPEN M-F, 9-4 PST 
Ail products brand new & guaranteed • We buy excess inventory 

Trademarks are registered with thdr respective companies. 


IMhq $189 00 


7 Meg $229 00 


IBM P/S2 32BIT EXPANSION BD. 


(M6Meg. Ext.-Ewind. Memory Bd for P/S2 70.80. 90. Urn 4 01 I 

|0M«g $139.00 ?Me.j $238.00 4Meg $319 00 BMeg $499.00 ir.Meo$8S9 00 

■221B2iEE2i233E222IEB3EH 

.Meg [.derided ind.'or Expanded Memory lor all IBM 
P/S 2 Models 50 . 50 Z. 60 . 55 SX. 65 SX 16 Bn. 4.0 LIM Corneal 

; OK - 139 00 2Mea - 228.00 4Meg 308.00 BMeg - 477 00 



22825 Lock ness Avenue • Torrance, CA 90501 


LIFETIME 
r WARRANTY 


SECURITY WILL CALL WINDOW NOW 
OPEN! NO SURCHARGE FOR MC, 
VISA AE & DISCOVER 


TOSHIBA LAPTOP MEMORY 


T20CCSXL'22CCSX71 IOC use _ 

I20CCSXL2200SX'71MO 1*50, C 



NOTEBOOK, LAPTOP MEMORY 



PCMCIA VERSION 2.0 &£££&, 


- U 1MIO 

3-RAM Card* 2MEG 
V ft > ft '.I. 
'4.400714 400 Dala-f. “ 
<XJdwt.Urf.afd <164 

U"f1 

Uan Ll___ 

l*n Ctboniot JCimx) 


CjiASMl 


Cwnbo 

(Cow) 

FLASH MEMORY 2 Meg-109 00 


PRICE MOOEL Pfl 

159 USO IBM I muttlm Cdnt 
229 But ToaittiJHttb Bpnd SCSI ■) 

259 WaMttrnnr^ lit b* ilcut loud uro) 

119 lAjiutwilU Combo, SouniLSCSI 
149 bjiuumlt KXL-0 720 unit COflom pU>xf 
Caa Typ« til (30 Mg Hurd Dmw 
1QV Typt !i 170 kM MnM OtM „ 

180 Uicorn Gjfnhi Fltanm. Uoari I! JR ft Aitipn: 5411 

6 Meg-299 00 tOMeg-349 00 16Meg-52900 


LASER PRINTER MEMORY UPGRADES 




ixiWM INK *m < 54 011 

5Pz"n 

HPliaiP.ZPSN 
tf4.M4Sl4SMI.M4yB> 
HP 41 

m 

MPSP 

InijMU 1 



m - 

U8 719 

*9 ’5 


:S! : 

- - 327 


3 n 599 

Oil Ctt8 CM* 


M9 IIS 238 


HARD DISK DRIYES 


4Z3M8 CPS425A 


I 


310-539-0019 
PAX: 310-539-5844 


SECURITY WILL 
CALL WINDOW 
NOW OPEN 


CALL 

TOLL FREE 


1 - 800 - 433-3726 

(US and Canada) 


ESTAB. 

1985 


“**•> •*» am - ,o p- m - PSI 

Without Notice Sat * 10:00 a m - to 12:00 noon 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 


Circle 166 on Inquiry Card (RESELLERS: 167). 














































































Circle 174 on Inquiry Card (RESELLERS: 175). 


Examples of Multi-Server-Network-Centers 


Single access system 

- Basic units available for 2*, 4,8,12. 
16,24, and 32 CPUs 

- Remote control optionally 

- distance up to 328 ft (100 m) 

• high quality video at high resolution 
and refresh rate 

- mixed use of serial and PS/2 mice 
within one single unit 

- microprocessor-controlled keyboard 
and mouse emulation for error-free 
booting 

Multi access system 

- Basic units available for 8,16, and 
32* CPUs 

- access from consoles on up to four 
locations to many CPUs without 
interfering each other (real matrix) 

- all features of the single access 
system build in 

*)TBA 




TMQnhr ec omnmMsMmb \CompuSer velnc^idMkroMtC£,l 


ONE FOR ALL 


and all on one 



Muff/C on 

See usat: 

Networks Expo, Dallas 
Networld & Interop, Atlanta 
Systems, Munich (Germany) 
Comdex Fall, Las Vegas 

Distributors and system inte¬ 
grators worldwide welcome! 


North America; 

ELSNER Technologies Company 

5020 Mark IV Parkway 

76106 Fort Worth Texas 

Tel.: 1-800-243-2228 

Fax: 1-817-626-5330 

Mail: CompuServe 75457,1377 

intematii^aJXGiLrmany); 

PolyCon Data Systems 
Tel.: +49-5204-9134-21 
Fax: +49-5204-9134-22 
Mail: CompuServe 100020,1571 



1024 CPUs under control using the 

MultYcon Console Switching 
and Management System' 

Save monitors, keyboards, and mice! 
Save administration costs, hardware, office 
fixtures, energy, and space! 



Classic Blue 


Classic Green 


LASER 

INKJET 


COMPUTER CHECKS 


CONTINUOUS FEED CHECKS AND 
CHECK SAVERS ALSO AVAILABLE 

AS LOW AS $24.95 

CALL: 1-800-239-4087 v 

FAX ORDERS: 1-800-774-1118 

(PLEASE CALL FOR A FAX ORDER FORM) 

✓ QUICKEN 

✓ SIMPLY MONEY 

✓ MICROSOFT MONEY 

✓ MANY MORE! 

LASER AND CONTINUOUS FEED 
CHECKS AVAILABLE IN: 

✓ BUSINESS SIZE 

✓ BUSINESS SIZE with Voucher 

✓ WALLET SIZE 

Available in Singles and Duplicates. 

Choose From 4 Stylish Colors! 


MC.V1SA & 
AMERICAN EXPRESS 
ACCEPTED 


How to Order rAt 

1. Enclose reorder form or voided check from v/V 
existing check supply, noting any changes, *4 jvtV> 

2. Include deposit slip from existing check supply. 

3 Enclose payment check. 

4 All orders will be shipped within 7 working days. 

5. Complete the order form and mail with items 1.2, & 3 to: 
Drsignn Checks • P.O. Box 13387 • Birmingham, At 35202 


j ORDER FORM 

! Software: 



_ Version: 

P10204B5 | 
BYTE 1 

Start my checks with number: [ 

(If not given 1001 will be used) 

□ Singles □ Duplicates (call for prices) 

Pick ONE Color: □ Classic Blue O Tan O Classic Green □ Prestige i 

Laser/lnkjet Checks 250 500 1000 2000 

Business Size 

$29.95 

$44.95 

$59.95 

$88.95 

$ 

Business Size w/voucher 

$39.95 

$57.95 

$79.95 

$12895 

$ ! 

Wallet Size 

$24.95 

$39.95 

$63.95 

$89.95 

$ 

Continuous Feed Checks 

250 

500 

1000 

2000 


Business Size 

$26.95 

$39.95 

$57.95 

$89.95 

$ 

Business Size w/voucher 

$29.95 

$42.95 

$64.95 

$99.95 

$ 

Wallet Size 

$26.95 

$39.95 

$59.95 

$89.95 

$ 

Shipping & handling 

$ 5.00 

Shipping & handling by AirBorne add $2.50 

$ 

Subtotal 

$ 

Alabama residents add 8% sales tax 

$ ! 

TOTAL AMOUNT 

$ 


■■■■■■■■■■■■■■■Ml 


Circle 171 on Inquiry Card. 
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THINKPAD 

755C 

DX4/75,4/810mb 
disk, active color 

$3699 


THINKPAD 
701C 

DX4/75,8/540mb 
disk, active color 

$4450 


THINKPAD 

755CSE 

DX4/100,8/540mb 
disk, passive color 

$3599 


THINKPAD 

755CE 

DX4/100,8/810mb 
disk, active color 

$4799 


LOW PRICES LEADER 
SINCE 1983 

We export with International warranty 


HEWLETT PACKARD 


THINKPAD 

755CV 

DX4/100,8/810mb 
disk, active color 

$5650 


THINKPAD 

755CDV 

DX4/100,8/810mb 
disk, active color 

$DEAL 


THINKPAD 755CD 

DX4/100,B/54Orrtb 
Active color display, CO tom 
drive, 1.44mb lloppy drive 

$5244 


THINKPAD 755CD 

DX4/i00,8/840mb 
Active color display, CD rom 
drive, 1,44mb lloppy drive 

$ 5699 


THINKPAD 701C 

DX4/75,8/540mb disk, active color , pomcia external floppy . 
built in sound, lull size expandable keyboard, mouse 

$ 4399 


POWER PC 
THINKPAD 

Model 820 & 850 

100MHz RISC PROCESSORS 
64-bit bus, 16/32mb ram, 
earner snap in, windows NT 
or AIX ready 


CALL FOR 
SERVER 500 
SERVER 320 
PS'2 MODELS 
PC 300 & 700 
THINKPADS 
ADAPTERS 
SOFTWARE 


Printers 

D.JET 320...290 

HP 4+.1349 

HP 4M+.1835 

D.JET 660C.450 
D.JET 540...219 
HP4SIMX...4140 

HP 4SI.2789 

HP4V.~.1835 

HP 1200C....939 
Sscan 3C....880 

HP 4L.489 

HP 5P.935 


HP Vectra 

VL3 Pentium 

P/75 8/840MB.. 1850 
P/90 8/840MB. 2250 
P/100 8/840MB..2399 
P/120 16/1GB...3150 


Vectra Xu 

Pentium 90 

16mb, 1GB fast seel, 4mb 
Matrox Video card 

$:3699 


HP 

PENTIUM 

SERVERS 

NETSERVER LC 
NETSERVER LF 
NETSERVER LH 
NETSERVER LM 


0x4/100, 0/8tomb, active 
$3399 
with 0lOmb $ 

CALL 

for 

OMNIBOOK 
5000 Pentium 


COMPAQ 


Contura 4/33C.4/170MB.$969 

Contura 41 OCX.340MB.$2265 

New Models 

Contura 42OC...0/43OMB..$2305 
Contura 420CX..8/430Mb.$2950 
Dx4/75, 8mb ram, 10.4" display 
Contura 430C...8/730MB..$2770 
Contura 430CX..8/730MB.$3379 
Dx4/100, 8mb ram, 10.4" display 

LTE ELITE MODELS* 

LTE Elite 4/40CX 340MB.$2899 
LTE Elite 4/75CXL810MB.$4399 

* F R E E 

LTE docking station Value @ $700.00 


PROLINEA 
PENTIUM 

P/75 8/720MB...$2599 
P/90 16/720MB.$2899 
P/10016/720MB.$3150 
P/120 16/1GB.$deal 


DESKPRO XL 
PENTIUM 

P/75 16/1GB.. $3455 
P/90 16/1GB...$3550 
P/100 16/1GB..$3699 
P/120 16/1GB..$deal 


3.12/4.1 

5 USERS. 

...499 

3.12/4.1 

10 USERS. 

...1075 

3.12/4.1 

25 USERS... 

,1565 

3.12/4.1 

50 USERS.... 

,.1980 

3.12/4.1 

100 USERS. 

,2580 

3.12/4.1 

250 USERS.. 

.4560 


POWER PC DESKTOP 
1 00MHz /1 20MHZ/ 1 33MHZ RISC 

PROCESSORS 64-bit bus, 16/32mb rnm, windows NT or AIX 

ready Call for Price 


NOVELL 



rOSHIBA 


T1960CS 

T1960CT 

T2400CS/CT 

T2110ca 

T4850CT 

T4900CT 

T2100 

T2105 CS/CT 

T2150CD 

T2110CS 

T2130CS/CT 

T4000CDT 

T4000CS 


DX2/50 

DX2/50 

DX2/50 

DX4/75 

75MHZ 

75MHZ 

DX2/50 

DX2/50 

DX4/75 

DX4/75 

DX4/75 

P/75 

P/75 


200/340MB 
200,340MB I 
200/320MB. 
350MB 
8/510MB 
8/810MB 
4/260MB 
320MM. 
0,540MB 
4/340MB 
8/520MB 
8/810MB 
8/010MB 


Microsoft Solution Provider 

Windows 95 

System setup / installation / upgrade, 
call us 


COMPAQ SERVERS 

PROSIGNIA 300 Pentium 
PROSIGNIA 500 Pentium 
PROLINAT 1000 Pentium 
PROLIANT 1500 Pentium 
PROLIANT 4000 Pentium 
PROUANT 4500 Pentium 


AST notebook Special 

Ascential 900n, Pentium 75 MHz, SMB ram, Active color 
with 1.2GB hard Disk $ 5099 


Authorized Service Center 
for IBM, COMPAQ. TOSHIBA. HP 


All parts in stock 


CALL FOR TOSHIBA B-STOCK 


Notebook 

Accessories 

MEMORY 

4MB.,.199 

8MB.399 

16MB.deal 

HARD DRIVES 

2.5' 250MB.199 

2.5' 340MB.299 

2.5' 540MB.345 

2.5- 640MB.599 

PCMCIA MODEM 

ZOOM 14.4.159 

N/MEDIA 14.4 ...129 
M/HERTZ 14.4..175 
M/HERTZ 28.8 .299 


Desktop 

Accessories 

MEMORY 


4MB. 


P/120.650 

0MB. 

.279 

P/133......CALL 

16MB. 

deal 

MOTHER 

HARD DISK 

BOARDS 

420MG. 

.159 

DX2/66.,,.99 

540MB. 

.169 

INTEL ZEPA 

050MB. 

..219 

TRITON.,,,285 

1GB. 

,299 

FLOPPY 

2GB SCSI. 

,899 

1.44MB_31 

MODEM 

1.2M8.,,.41 

14.4. 

,.69 

IDE I/O 

28.8. 

.145 

VLB.25 


CPU INTEL 

P/75.DEAL 

P/90....329 

P/100.410 


ISA 16 bit.20 


MULTIMEDIA 

CD ROM KITS 

Discovery 4X KIT....325 

HITACHI 4X KIT_205 

VALUE 4X KIT.269 

CD ROM DRIVES 

TOSHIBA 4X IDE..109 

TEAC 4XIDE.189 

TOSHIBA 4X SCSI...299 

NEC 6X SCSI.,.450 

PLEXTOR 6X SCSI..call 
PLEXTOR 4X SCSI..call 
COMPUTER CASE 

MID TOWER._65 

MINI TOWER_59 

FULL TOWER......09 

ICALL FOR VIDEO CARDS 


PRINTER SPECIAL 

OKIDATA OL400E..399 

OKIDATA OL410E..525 

EPSON ACTION 1100.389 

OKIDATA ML 590.425 

OKIDATA ML 591.563 

We carry full product 
range from above 
manufactures, call for 


Optical CD Drives 
Recordable CD 

Pinnacle RCD 1000.1699 

Recordable Drive+ecei card-t-software 

Sony sypressa 920.1599 

Recordable drive 

Rewritable CD 

Sony 1.3GB optical drive.2299 

Fujitsu 230MB optical.deal 

We also carry IBM, HP, 
PANASONIC .call for price 


Computerlane 


Inc. 


Corporate Accounts 
Volume 
Discounts 
Welcome 


Outside California: 1-800- 526- 3482 

Inside California: 818-884-8644 • Fax:818-884-8253 

7500 Topanga Cyn Blvd, Canoga Park, Ca 91303 

Hours: Monday - Friday: 9 - 6 


Compaq It A Registered Trtdtmirk Of 
Compaq. IBM ts A Registered Trademark Of 
International DusJness Machines. 

All Quoted Prices Reflect A 5% Cash 
Discount Visa. MasterCard , Wire Trmsfer 
Also Accepted. 

Prices Subject To Change Without Notice. 


Circle 149 on Inquiry Card. 
















































































































































By combining two drives into one 
slot, even systems with limited 
drive slots have room to add 
a CD-ROM or tape drive to ^ 

their standard system case! "S 

• Supports 1.2MB/360kB 5-1/4* 

and 1.44MB/720kB 3-1/2" 
diskettes ^ 

• Independent jumper „ 

selectable drive addresses 

FDD-COMBO. . 


Unlock the potential of your 

computer with Microsoft's "•* 

Windows 95 operating system! hfin| 

• 32-bit preemptive multitasking ' m *mi 

capability allows multiple 

programs to work simultaneously * witl( 

• Improves print and storage performance 

WIN95-U Upgrade, 3-1/2* disks_ 

CD-WIN95-U Upgrade. CD.„.„. 

WIN95 Standard, 3-1/2 4 disks__«... 

CD-WIN95 Standard, CD_ 


This affordable CD-ROM drive 
transfers data four times 
faster than standard 
single-speed drives! 

• 5-1/4* internal drive ~ir¬ 

is MPC, Multisession 
Photo CD, High 
Sierra and ISO ■ 

9660 compatible 
CDROMI-4 . 


CDROMI-2 Double speed drive 


This PCI card features _ 

the fast but affordable 
Trident 9440 chip set. 

• 32-bit PC compatible 
PCI card 

• Resolution up to 

1600 x 1200 in 16* colbrs, ^ NJJ{ 
1280 x 1024 in 256 * colors, / BTTT * 
1024 x 768 in 16/256 colors 
MCT-PVGA-1.„.. 

‘Note This mode requires 2MB of RAM 


These cards feature a jumperless design so that 
software can automatically configure the card for 
you! A 16kB RAM buffer is included for faster 
network transmis sion and reception. 

• NE-2000 
compatible 

• 8/16-bit PC 09Q95 z 

compatible ISA y 

cards 

MCT-10B2 Thin Net BNC connector only ...!«««..$29 

MCT-10BC With RJ45 & BNC connectors__$39 


These bundles combine a 

CD-ROM drive, a 

SoundBlaster compatible 

sound card, stereo —. I—. 

speakers and a CD. r * 

• 16-bit PC compatible ISA card Q |yy 

with CD-ROM interface wmtmm 

• 300kB/sec dual or 600kB/sec 

quad speed CD-ROM drive uses IDE interface 

JDR-BMMK-2 With 300kB/sec drive. $15! 

JDR-BMMK-4 With 600kB/sec drive.$24! 


In addition to monitoring MB 
Power On Self Test 
(POST) codes, this card 
also displays DMA and 
IRQ activity. 

• 16-bit PC compatible ISA card 

• Supports BIOS’s that generate ^ 

POST codes. 4 

• Includes AMI diagnostic software 

JDR-POI+ . 


Make your processor run 
cooler with these specially 
designed fans. They feature 
easy snap-in installation so 

you don’t have to remove - - 

your CPU. The in-line adaptor draws power from 
your floppy drive. 

P54C-FAN For Pentium processors.$29 

P54C-FAN-R Above with refrigeration device.$79 

486-FAN For 486 processors..........$19 

486-FAN-R Above with refrigeration device.$49 


Using the Intel Triton chip set, these motherboards are prepared 
to deliver performance into the future! 

• 75MHz, 90MHz, 120MHz or 133MHz Intel Pentium Processor with 
16kB internal cache memory and Triton chip set 

• RAM expandable on board to 128MB, with 4 SIMM sockets, using 

standard or EDO 1M x 32, 2M x 32, 4M x 32 or 8M x 32 70ns 
72-pin SIMMs in multiples of 2 (OkB installed) v«j 

MCT-T586-75 75MHz version $549 0(^3 

MCT-1586 90 90MHz version $649. OCT’S 

MCT-T586 120 120MHz version $999.00 > 

MCT-T586-133 133MHz version . $1299 OoZ- 

SPECIALS FOR BYTE CUSTOMERS ONLY *■ 


Upgrade to a new, high-quality, 
high-capacity Seagate hard drive! i 
Our prices have never been lower. A 

• As low as 27$ a meg! 

• Fast ATA and Fast SCSI-2 ^ 
drives accelerate performance 

ST-3660A 545MB, 14ms. Fast ATA.31 C/MB., 
ST-5850A 854MB, 11ms, Fast ATA-2,27f/MB 
ST-31220A 1 08GB, 12ms.Fast ATA-2, 30C/MB 
ST-32430N 2.1GB, 11ms, Fast SCSI-2.43C/MB 
SPECIALS FOR BYTE CUSTOMERS ONLY 


For increased 486 performance from - 
your 486SX or DX motherboard, fig 

simply plug in Intel’s DX4 or ; n x i 
DX2OverDrive Processor! 

BOXDX4ODP100 Plugs Into 33MHz socket_ $199.95 

B0XDX40DPR1D0 Replaces 33MHz CPU ..«... $199.95 

B0XDX40DP75 Plugs into 25MHz socket . $149.95 

B0XDX40DPR75 Replaces 25MHz CPU «. $149.95 

B0XP0DP5V63 . $289.95 

Pentium OverDrive replaces 25MHz and 50MHz 486 CPU’s 

B0XP0DP5V63 . CALL 

Pentium OverDrive replaces 33MHz and 66MHz 486 CPU’s 


Floppy Drives in l Slot! 


Microsoft’s Windows 9 


4X IDE CD-ROM Drive 


MCT Network Cards Cost Less! 


i DR Multimedia Upgrade Kits PCI VGA Accelerator 


SIZE SPEED PRICE 


High-Performance Motherboards with Triton Chip Set 


75MHz 


Leap to 486DX4 Performance! 


order 

-^■Li; Q a |p C H^pnn^coo.cnnn Toll ' FreeFax0rderin 9 Local/International 24-Haurs-A-Day 

Ci][sa. d<IIC;> I "OUU’OOO OUUU l-800-538-5005 1-408-494-1400 By Phone or Fax VpP 

TERMS. Far shipping & handling include $4.29 lor ground & $6.99 lor 2nd day air. Orders over 1 lb. and foreign orders may require additional shipping charges—contact aur Sales Ocpt. lor the amount. CA residents must include 
applicable sales tax. Prices subject to change without notice. We are not responsible tor typographical errors. We reserve the right to limit quantities and to substitute manufacturer. All merchandise subject tD prior sales. A full 
copy of our terms is available upon request. Items pictured may only be representative. JDR. the JDR logo. JOR Microdevices, and the MCT logo are registered trademarks of JOR Microdevices. Modular Circuit Technology is a 
trademark of JOR Microdevices. Copyright 1995 J0H MICROOEVICES. Other trademarks are the property of their respective owners. 


1 PART # 

0RG 

SPEED 

# PINS 

PRICE | 

4KX4-15DIP 

4k x 4 

15ns 

22/3- 

$4.95 

7C185-15 

8k x 8 

15ns 

28/3“ 

$4.95 

6288-20 

16k x 4 

20ns 

22 

$3.95 

HM62832-20 

32k x 8 

20ns 

28/.3* 

$6.29 

4C187-15 

64k xl 

15ns 

22 

$6.99 

6208-25 

64k x 4 

25ns 

24/.3* 

$8.49 

7C1024-20 

128kx8 

20ns 

32/4* 

CALL 


1MX9-70X9 

1 M 9 

I MB 

70ns 

$46.95 

4MX9-70X9 

4M x 9 

4 MB 

70ns 

$175.95 

4MX9-60X9 

4M x 9 

4MB 

60ns 

$179.95 

16MX9-60X9 

16M x 9 

16MB 

60ns 

$725.00 

72-Pin 

SIMMs 



1MX36-70 

1M x 36 

4MB 

70ns 

$184.95 

2MX36-70 

2M x 36 

BMB 

70ns 

$379.95 

4MX36-70 

4 M x 36 

16MB 

70ns 

S619.00 

8MX3,fc7 QL 

8MX36 

32MB 

ZO.n.s 

-$1199 00 





Examine Hardware During Boot-l r p! 

30-Pin SIMMs 

Keep Your CPU Cool! 


sib JDR 

■ ■ 1850 SOUTH 


Sewuty you 4i*tce 

Microdevices" 


10TH STREET, SAN JOSE CA 95112-4108 


Upgrades to Run Windows '95 Efficiently 
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HARDWARE SHOWCASE 


Accessories/Supplies • Add-In Boards 


Add-In Boards • Bar Coding • Communicalions/Networking 




*21 


95 


Computer Gate 
is your international 
supersource for PC 
accessories, 
multimedia ai^ 
network products. 


StJrk> 


For a FREE Catalog call 408 730-0673 


Circle 236 on Inquiry Card (RESELLERS: 237). 


IERC Heat Dissipators and Clips 
Keep P6s " Cool! 


IERC 3s rmw offering a new line of heat 
dissipators and clips* designed to cool off 
P6 microprocessors. The clips attach 
directly to the microprocessor LIF or ZIF 
socket. The installation end removal is 
easy and m tools are needed for the ZIF 
sockets. Microprocessors with or without 
heat spreaders can be accommodated. 

IERC is also offering a high reliability fan/heat dissipator assembly 
for PS microprocessors. Custom microprocessor heat dissipators 
with various clip configurations ere also available. Call IERC todsy- 
tM PS is a registered trademark of Intel Carp, * Patent pending. 

International Electronic Research Corp. 

135 W. Magnolia Blvd. * Burbank, CA 31502 
TEL: [813) 843-7277 ■ FAX: [813) 848-8873 


M3 


Circle 210 cn Inquiry Card. 




COMPUTER COfiPOflAnON 


8120 Penn Avenue South 
Minneapolis, IVIN 55431-1393 


Circle 245 on Inquiry Card. 


SERIAL/PARALLEL I/O ADAPTERS 


RS-232/422/485 • Dual Serial 
Quad Serial • Serial/Parallel 

16550/16650 Buffered UARTs 
Flexible Address and Interrupt Capability 

Ask about our new PCI I/O Products! 


;, * Made in USA * Lifetime Warranty 

r v • Un 13 m tted Tech nical Su pport 

Globetek, Inc. 

3505 E. Royalton Rd, Ste. 160 * Broadview Hts. r OH 44147 
800229-4640 * 216-526-8550 * Fax: 216-526-8817 


Circle 238 on Inquiry Card (RESELLERS: 239). 



Bar Code 
Solutions 

Vidcx data cot I cc! it in 
equipment is designed for 
work on die go. Cast-me I at 
cases putted the products and 
allow them to work reliably in 
harsh environments, 

Videx Products...Built Tough...Built to Last! 

1105 N.E, Circle Blvd., Corvallis, OR 07330 
503*758-0521 * Fax 503-752-5285 


Circle 197 on Inquiry Card. 






Circle 20G on inquiry Card (RESELLERS: 207). 


Computer Telephony 
Voice Cards 
Developer Kits 


As a leader in Computer telephony Integration 
plallorns. PIKA is rtol only redefining MiidIq- 
gy standards by! also the standards of vendor 
commilfliRfit to 01 snlf.vare developers. 


ys lo find put about oor laics! ofaiiHR* 4 ^ 


ofiei Kits lor DOS, Windows. OS/? end I 


PIKA TECHNOLOGIES INC 

l&h lew Matte's [res. 
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Communications/Networking 


Communications/Networking • Computer Systems 


Rhetorex 

Voice Processing boards 
make CTI a reality. 

If you’re asking “what’s 
CTI” you’re missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli¬ 
cations to the telephone 
network, providing voice/ 

fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you’re already developing a CTI 
application. Then it’s time to discover Rhetorex.™ 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform-give Rhetorex a call. And start making 
CTI a reality today. 




RHETOREX 


Rhetorex, Inc., 200 E. Hacienda Ave., Campbell. CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 

All trademarks identified by the ™ symbol are trademarks of Rhetorex. Inc. 

All other trademarks belong to their respective owners. © 1993 Rhetorex. Inc. 


Circle 194 on Inquiry Card. 


CONTROL 

ALL YOUR SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 



MasterConsole® 

Save space, time and money 


2-64 Computers 
Any mix of PCs; 
PS/2 & Serial Mouse 
Add Mac & Sun 


Keyboard/Mousc Emulation 
AUTOSCAN™ 

Front Panel & 

Keyboard Selection 
Remote Access to 150’ 
Desktop or 
Rack Mount 


a 

RCI 


CALL TODAY! 800-RCI-8090 x 71 

RARITAN COMPUTER, INC. (908) 874-4072 Fax (908) 874-5274 
10-1 llene Court, Belle Mead, NJ 08502 ■ sales@raritan.com ■ http://www.raritan.com 


30-DAY MONEY BACK GUARANTEE FULL I -YEAR YVARR WTY 


Networld+Interop. Atlanta. Booth £4646, Sept. 27-29 ■ COMDEX/Fall, I-as Vegas, Booth ttLC 5000. Nor 13-17 

INTERNATIONAL Franc*: (33) 1-64 67 64 67 Germny: (49) 180-572-8222 Ireland: (353) 1-454-0589 
Holy: (39) 2-66800548 Japan: (81) 3*3255-1517 Korea: (82) 2-412-5775 
Netherlands: (31) 10-4423313 Sweden: (46) 020-788850 SwHzerhmd: (41) 22-7532200 
UK: (44) 244-520222 or (44) 344-424-333 RO Taiwan: (886) 2-218-1117 RCI Earope (31H 0-4586-673 
INTERNATIONAL RESELLERS INQUIRIES WELCOME - CONTACT RCI (908) 874-4072 


Circle 211 on Inquiry Card (RESELLERS: 212). 


LET YOUR COMPUTER DO THE TALKING! 


Integrated 

Voice/Fax Mail 

integrates major vokc/fax applications plus 
program control into one fullfeatured high 
performance software. POAT/386/486 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, New Voice, Dialogic, Bicom, Pika, 

TIT and Intel voice and fax hardware. Supports 
up to 32 voice lines and up to 8 lax lines. 
Hard* arc + Software Kits ^ ^ O ^ 

2 voice lines kit starts at v ^ J ^ 

Fax-on-Demand lines: 818-3684566 or 
818-368-8848 

SigmaTech Software 

Tet (818) 368-6132 Fax: (818) 368-7859 
10801 Bismarck Ave., Northridge, CA 91326 USA 
(Resellers/Dealers/OEMs/Private labels are welcome) 


■ Automated Attendant 

■ Unlimited Audiotex 

■ Voice Mail 

■ Talking Yellow pages 

■ Telemarketing 

■ Fax Mail 

I Fax-on-Demand 

■ Fax Broadcasting 

■ Date/Party lines 

■ Inf 1 Call Back 


Circle 202 on Inquiry Card (RESELLERS: 203). 


Break Into MM 

♦ Voice Mail 

♦ Auto - Attendant 

♦ Fax - On - Demand 

♦ Programmers' Tool Kits 

For Sales & Information CALL: 

000 . 635.4304 

We Sell Wee Space. A$k UsJ 

(Developer/OEM paikoges ovailobfe) VJSA-MC-AMEX-COD 




TALKING TECHNOLOG tine. 

1125 Atlantic Avenue, Alameda, California, 94501 
Voice: 510.522.3800 Fax: 510.522.5556 


Circle 196 on Inquiry Card. 



y STirRVIEW 

Control up to 216 Servers 

with just 1 Monitor, Keyboard, and Mouse 

• Supports SVGA, VGA, and Multisync Monitors 

• Keyboard or pushbutton CPU selection 

• Autoboots Keyboards and mice (SV421) 

• Cascadable 



110 VOLT CSAAJL 

USA/Canada: 800-265-1844 (ext. 231) 

Fax: (519) 438-6555 / Internet E-Mail: s tartech computer Gonhnesys com 


StarTech 

cqmkjtw reoouas 

USA • Canada • UK • 
Germany • Hong Kong 


European/tntematkmal Distribution 
use Fax or tntamot 
or Call:(519) 436-8529 (ext.231) 


Visa/Mastercard/American Express 



Circle 231 on Inquiry Card (RESELLERS: 232). 


Iii<lii*trial Strength PC Solution* - Made in USA 


Rack Mount Products -Designed, Built in USA 

• Rack mount Systems * 386 to Dual Pentiums 

• Rock mount Chassis - Up to 20 Slots 
Custom Design & Modifications available 

• Rock mount Monitor - Up to 20" 

• Rack mount Cherry 101 Keyboard 

• HOD / CD-ROM Enclosure - Hot Swoppoble 
•NEMA 4/12 Workstation 

Single Board Computers 

► 386/486/Pentium-ISA/EIAS/VESA / PCI 

► Passive Backplanes - from 3 slots to 20 slots 
Segmented Backplane Available 

• San Tnsp CA^)5ni 



20 Slot Hot Swap Redundant PS 


800-927-5464 
408-452-9200 • 408-452-9210 FAX 



In-House Design • In-House Manufacturing • Custom Configurations 


Circle 200 on Inquiry Card 
(RESELLERS: 201). 
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Computer Systems 


Computer Systems • Data Acquisition 



Drawer, Shelf & 
Panel from $85 

Excellent Air Flow & Cooling 

Accepts Most Motherboards and Passive Backplanes 

Rack & Desk Models • Up to 20 Slots • Rugged, Modular Construction 

200. 300 & 400 Watt Supplies, UL CSA. TUV Made in U.S.A. 


Call or write 
for descriptive 
brochures, prices 
or applications 
assistance: 


INTEGRAND 


RESEARCH 


8620 Roosevelt Ave. • Visalia. CA 93291 

209/651-1203 fax 209/651-1353 


PC'* IBM • 38&'486PwOuni™ Inttl • Drives andcomputerboardsnotmckided 


Circle 187 on Inquiry Card. 



Circle 189 on Inquiry Card. 



Circle 220 on Inquiry Card. 

232 BVTE OCTOBER 1995 


Rackmount Solutions 

RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis I9*x7*x1 T $131 

Rackmount VGA Monitor $531 

Rackmount Monitor Shell Si 13 

Rackmount Cherry Keyboard Drawer $200 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 RMS486SX-33 $915 

RMS486DX-33 $1136 RMS386SX-33 $665 

RACKMOUNT CHASSIS - 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486,486SX, 386, 386SX 
RACKMOUNT MONITORS - Super VGA & Monochrome 
RACKMOUNT KEYBOARDS - High Quality Chercy KB 
RACKMOUNT SWITCH - Video/KB up to 12 CPUs 
RACKMOUNT CABINET - Modular from 21* to 96* high 

Exclusive International Distributor Program now Available 

rm valley 

TECHNOl OCY EMC. 

2468 Armstrong Street, Livermore CA 94550 
(510)447-2030 FAX: (510) 447-4559 

Circle 199 on Inquiry Card. 




Industrial PC Solutions 


Rackmount PCs 


Industrial PC Chassis 


Industrial Workstations 


Panel Display PCs 


Pentium/486/386 CPU Cards 


RS-232/422/485 Interface 


Analog and digital I/Os 


Data Acquisition 


Advantech 

750 E. Arques Ave. 

Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


Circle 183 on Inquiry Card. 


8 BIT, 250 MSPS A/D Card 




CSLITE 8 bit. 40 MSPS 5595 
CS250 8 bit, 100 MSPS S3500 

CS2125 8 bit. 250 MSPS 54995 

CS1D12 12 bit, 20 MSPS $4995 

CS6012 12 bit. 60 MSPS S6995 

U S Pnces listed international prices may vary 

Gage Applied Sciences Inc. 


V 

V 


12 bit, 60 MSPS A/D 
Software Drivers 
Up to 16 Meg Memory 


1-800-567-GAGE 


5610 Bots Franc, Montreal, QC, Canada H4S 1A9 
From outside North America, call +1-514-337-6893 
Fax: (514) 337-8411. BBS: (514) 337-4317 


Circle 184 on Inquiry Card. 


































































Data Acquisition 


Data Acquisition • Disk & Optical Drives 



VIDEO FRAME 


B urn your PC into a powerful Imaging Workstation. The HRT512-8 is 
a multifcaturcd high performance industrial frame grabber. Applica¬ 
tions include machine vision, robotics, microscopy, medical imaging etc 
• 512 X 512 resolution, 256 grey scale levels, LUT, overlay 
• External trigger. EX/IN pixel dock, optional square pixels 
• NTSC & PAL video input/output, genlockable. high S/N gain 
• Free library of over 100 image processing routines, such as 
histograms, convolutions, edge detections, point & area operations 
arithmetic & logical operations between frames 

HRT512-8.$995 

HRT-2BUF (optional second image buffer).$199 

HRT-LiB (Free with purchase of HRT512-8).$399 

HRT 

HIGH RES TECHNOLOGIES INC. 

P.O. Box 76, Lewiston, NY 14092 USA 
Phone 416-497-6493 ext 106 Fax 416-497-1636 


Circle 185 on Inquiry Card. 


Portable Data Acquisition 

for Notebook PCs 

Measure volts, thermocouples, 

RTDs, strain gages, isolated high 
voltage, and more—up to 256 
channels at 10 psec/channel. 

DOS, Windows, and icon-based 
software support included. 

From 5695 

High-speed PCMCIA or parolkl port coarrectron 

(216)4394091 
Fax (216)439 4093 

lOtech, Inc. • 25971 Cannon Rd. Cleveland OH 44146 




Circle 188 on Inquiry Card. 


DAQValue 


Portable Data Acquisition 

Performance and Portability - 
We Give You Both. 




DAQCord “ Series 

• Six Type II 
PCMCIA 
cords 

• Up to 100 
ksamples/s 

• 12-bit resolution 

• Analog input 
and output 

• Digital I/O 
and timing I/O 

SCXI Signal 

Conditioning 

• Parallel port H 
or PCMCIA 
interface 

• Expandable to 
384 channels 

• DC power, optional 
battery pack 

Call for FREE DAQ Designer* Software 

(800) 433-3488 (U.S and Canada) 


■ 

A" 


DAQPad “ Series 

• Parallel port 
interface 

• 100 ksamples/s 

• 12 or 16-bit 
resolution 

• Analog, digital, 
and timing I/O 

• DC power, optional 
battery pack 

Software 

• NI-DAQ* driver 
software for 

- LabVTEW 

- LabWindowsVCVI 
Basic, C/C++, 

Visual Basic, Pascal, 
and many more 


‘4 


X7 NATIONAL 
^INSTRUMENTS 

The Software is the Instrument* 

U.S. Corporate Headquarters • Tel: (512) 794-0100 • Fax: (512) 794-8411 
E-mail: info@natinst.com • WWW: http://www.natinst.com 

© Copyright 1995 National Instruments Corporation. All rights reserved. 

Product and company names listed are trademarks or trade names of their respective companies. 


Circle 191 on Inquiry Card. 


The Intelligent Solution For Data Acquisition 



DAP 3200 e TU Data Acquisition Processor™ 


Analog I/O to 769K samples per second 
Digital 1/0 to 1.6M samples per second 
Up to 512 analog inputs on one DAP"* 
Up to 128 digital inputs on one DAP 
Up to 66 analog outputs on one DAP 
Up to 1024 digital outputs on one DAP 


On-board 486: SX, SX2, DX2, or DX4 
Real-Time Data Acquisition-Windows or OS/2 
Real-Time Process Conlroi-Windows or OS/2 
On-board FFT, FIR, PID. 

and more MlCROSTAR 

VBX Custom Control 

206-453-2345 / fax 206-453-3199 BORATORIES“# 


info@mstarlabs.com 

http://www.mstarlabs.com/mstarlabs/ 


2265 116th Avenue NE 
Bellevue. WA 98004 


LOW COST/FAST A/D BOARD 

Model ADSHSOATfor PC/AT ISA Bus 


■ 50 MSPS, 8 bit 
$3,595 with 1 MB 

■ Up to 4 MB Memory 

■ Versatile Function 

■ Easy Programming 

■ Free Demo Program 




Worldwide agent - Sci Tran Products 

1734 Emery Drive, Allison Park. PA 15101 U.S A 
Tel: (412) 367-7063 Fax: (412) 367-7063 

Headquarters - Thamway Co., Ltd. 


3-9-2 Imaizumi, Fujishi, Shizuoka 417 JAPAN 
Tel: (0545) 53-8965 Fax: (0545) 53-8978 


Circle 242 on Inquiry Card. 


Terminate SCSI PmSmtKM 


SCSWue Active 
Terminator 

Benefits: 

• Improves SCSI Bus Performance 

• Less Errors; More Reliable Data Transfer 

• Diagnoses Problems • Analyzes Signal Oualitv^ 

Features: 

• Active Regulation 

• Status Indicators • Gold Contacts 




Optional 

Remote Display 



$3 9 SCSWue" Gold 

Diagnostic Cables 

Benefits: 

• No Loss Of Important Data 

• Faster Performance • Test Cable Integrity 

Features: 

• Diagnostic Indicators • Large Ferrite Filters 

• Triple Shielding (Unique Cable Design) 

• Double Gold 20u" Plated Connectors 

• Extra Heavy 26 Gauge Wire 


SCSI Vue" Teflon 
Internal Cables 

Benefits: 

• Less Errors, Ultimate Performance 

• Silver Wire Improves Signal Quality 

Features: 

• Perfect 90 Ohm Impedance Match 

• Triple Pronged Connector With Gold contacts 

Granite 


1 




0k 


The SCSI Solution 
Company 


3101 Whipple Rd.. Union City, CA. 94587 
Ph: 510-471-6442 Fax 510-471-6267 


Circle 204 on Inquiry Card 
(RESELLERS: 205). 
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HARDWARE SHOWCASE 


Keyboards • Laptops & Notebooks 


Mail Order • Memory/Chips/Upgrades • Programmable H/W 


CUSTOMIZE YOUR KEYBOARD 


» Custom Key Imprinting - all brands! 

• Custom Colored keys for IBM” DEC®, 
Wyse”* Key Tronic”, Cherry®, and more I 

• Custom and stock keytop label kits for 
software support & languages, 

•Full color keyboard templates made to 
your exact specifications. 

• Word Perfect Keyboards. 

• Cyrillic,, Arabic* Hebrew, etc. Keyboards 



CUSTOM HOTLINE 800 937-1337 


from the leader in KTeyiop Innovations 1 ” 



Dept. BYTE, 260 Justin Dr. 
Cottonwood, AZ 86326 

520 634-7515 

FAX 520 634-4620 


Circle 186 on Inquiry Card. 

Laptop/Notebook 

UPGRADES 

CPU and Hard-drive Upgrades 
for all major brands. 

* 486SLC2 clock-doubled CPU upgrades for 286/3BbSX’s 

- IBM 486SLC2 (with !6KB cache) for true 486performance, 

* 386DX to IBM 486BL3 clock-tripled CPU upgrades. 

* 1486SX/DX to i486DX i clock-tripled CPU upgrades. 

* Upgrade-packages (CPU & hard-drive) from $495.00 

— Packages include installation, file transfer- & return shipping 

Request our new Upgrade Guide 

Now available! 486 upgrades for most IBM PS/2 models. 

CORPORATE 


Upgrades, Ine 


(800) 240-6190 

USKamida Tel: (316)536-3710 Fax:(316)536-3719 P0 Box 269, Fair Oaks, CA 95628 
Eutvjm Tel: (+46). 8-7S1 -7668 Fax: (+46) 8-75M6D1 Box 1169. Kista. Sweden 
AH tr^Jsmarks are fhe property ol flieir respecilve owners 

Circle 233 on Inquiry Card (RESELLERS: 234). 



yen were ih mining gl pending rein 
storage nr adding a CD-ROM. pi 
inighl wan! to gin us a dll 




We sirciiallre rn expansion housnij. im one 
yVT portable, or one M H* "Mao' ZFP all Iha 
way up Id ifQblEEj S-l/tflH. 



CALL US FOR A PORTFOLIO Tfl order 800 75 WETEK 

DU [SIDE CAL IF □UHlVi 93 IH 


WETEX INTERNATIONAL (USA) CORP. 

1122 W Washington Blvd.. Suils D. Montebello, CA 9(1640 
TbJ: (213) 728-3119, Fax: (213) 728-3203 


Circle 244 on Inquiry Card. 


SimmVerter™ 

Save $100s in memory when upgrading to newer PC Systems! 

SimmVerter™ converts your old 30 pin SIMMs to 36 bit 72 pin connector SIMMs ... 



camH&n 

HOwOWr.Kl 
1976 Lowney Way 
San Juft, CA 95131 

Ph. 408^37-0390 
Fax. 40^9374)391 


for only $19 * 


Converts lour 1 MBrt SIMMs to one 1M8X36SIMM(4M0). 
✓ Converts foul 4 MBk9 SMAs to one 4MBX3S SIMM (16MB). 
if Guaranteed to work In any system using 36 tut .memory, 
if Works along with other 36 bit and even 32 bit SIMMs. 
if Up to 4 adapters can he i nstalled side by side. 
tf A models (a chouse hum to fit any system;, 
if Patented and designed in the USA 


To Order call 1-806440-7466 


OEM, deafer & distributor inquiries welcome! 

* Pflce p& adapter Add 45 tar sh&tog and handling and sales tax where ajjpfieablfl. 


Circle 229 on Inquiry Card (RESELLERS: 230), 



1751 Second Aire., Now York* NY 1D12S Tel (212) 410-1597 Fax (212)410-0452 


Circle 240 on Inquiry Card (RESELLERS: 241). 


Convert 30-pin SIMMs into 72-pin SIMMs. 
Add 72-pin SIMM slots to your system. 


Plug & Play InstaHafiew 
486, Penflum & Mac compatible 
Totally trftnsparesH 
WW fit virtually ad systems 
On board logic IC$ 

Each adapter rndWduafiy tested 
Lifetime warranty 
Manufactured since 1953 



Let your "TRUE COLOR3 SHINE 
THROUGH" when you advertise your 
computer products in the 




HARDWARE/SOFTWARE SHOWCASE 

Call for more details: 

(603) 924-2618 



Z-Worid's 
C~ programmable con- 
(rollers are ideal as the brains foF 

control and data acquisition applications. 
Features include digital I/O to 400 lines, ADCs r 
OACs, relays, solenoid drivers, RS23E/RS485, 
battery-backed RAM. clock, watchdog, LCDs, 
keypads, enclosures and more. Use our sim¬ 
ple, yet powerful, Dynamic C™ development 
system ($195 integrated editor, compiler and 
debugger) tor quick project completion! 


1724 Picasso Avenue 
Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 


24-Hour Auto FAX 
916.753.0618. 

Call from your fax. 
Request catalog #18. 


Circle 198 on Inquiry Card, 
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Miscellaneous Hardware • Multimedia 


Multimedia 


Pentium™ Industrial 


Rugged computers, monitors and keyboards 
for industry use. Standard or custom designs! 

□ Industrial □ Telecommunications 0 Military 



■ All-in-one 80486 or Pentium CPUs. Up to 3 per system. 


* 3-20 slot JS.VPCI backplanes. 


* 230W to 440W power supplies, 
115/230 VAC or 24/48 VDC. 

* Modular ‘hot swap" electronics. 

* Shock mounted rugged designs 
with up to 4 fans, 9 drives. 

* Low profile 3*5 ,f to 8.75" rack 
chassis. FCC/NEBS compliant, 

* 10" 14" or 17" rack monitor 

* Rack key board with trackball 

* 12 standard designs to choose. 
Low cost specials to your need 

■ Made in USA, 2 year warranty. 


= Refining PCs for Industry* 

3 619-598-1900 

MitTU Alliance 



Circle 246 on Inquiry Card. 



Circle 243 on Inquiry Card. 


Panelight is your one stop shop for all 

LEADING BRANDS * SALES, RENTALS, & LEASES 

Money-back guarantee * Overnight shipping. 


If we Don’t Sell it, 
It’s Not Worth 
Looking At. 


Panelight offers 

THE BEST IN SELF-CON¬ 
TAINED LCD PROJEC¬ 
TORS, LCD PROJECTION 
PANELS, SUPER-BRIGHT 
OVERHEADS, MULTI¬ 
MEDIA MONITORS, AND 
ACCESSORIES FROM THE 

world’s leading man¬ 
ufacturers; Hitachi, 
IN FOCUS, PROXl MA, 
NEC, nview, Polaroid 
AND OTHERS. 


Call the experts at 
Panelight 

display Systems, Inc. 


Call 

Panelight for 

OUR 

FREE CATALOG: 

1 - 800 - 726 - 3599 . 

MoN-Fri., 

G:3OAM-S;30PM p,s.t, 
L4-HR, Fax; 415’9SS-3017 


PANILIHSHT PISP1-AY systems, Inc, 
P.O, BOX 190340, 

9 an Francisco, CA 94119. 

OR CALL 413-772-SeOO, 


'eliaht 

ziA5, INC. 



At Boxligbt, yw get the 
exact system ft# your 
needs. IVe have over SO 
models m stock, so you 
itren r f limited to just u 
few products, Your order 
h fbtpped in kss 
than 24 hours, 
w/ridirndt* Buying 


fii'orrUiiiW Co!w. 
Classy Package 


Hi ,1 


KVPC 


Box I mlit Col niS how 1200 


CALL BOXLIGffT 


presentation ctfutpment 
doesn't get any mm 
convenient And our 
3Q*dny msneydmk 
guarantee means 
then's absdmcly no risk. 
So why wait? Pick up the 
phone. Call today! 


tVidir i .TTirO tfl 

VsmirT Ftthj, iUm-ipm, ftsqjfc 71** 

- uLL,: Ujlli aluL* -tfcw, 


Miphuf hun-BwIiahl ■ I -■ j- ■ :'.v vrtf: pt : K 1 p 

ftldttwju CP? » Mcdi# >Jt|i r SvWj the nuHrflt&Tpijle egnfrreftf? Y&J 
uTMUiEHifliyi—hrm ult inh™ irraniPi ^OTfSiinnieb m IwE-istE Setrc* 
cl tn lr, hi ( n-ftftiiP BfitfJ QiiHiT 

^scisn » Itnjijri as n. B7Ljlt'de',*p l l ti .TiJtpB Ywkl-ffJE feedkxfi, to Psssl;- 

* ru jD dii-nram- luck. ir.-S'wim 'm Rer-jss ■ ft? a Ujtime ag-inN?!? s$nu! 

ejp&rlyiiMilviiihj-SH'VTiYjr.m m CaHtesnarf isktai 


■BOXLIGHT 

IB DiaECT 


Circle 218 on Inquiry Card (RESELLERS: 219). 


Logical Tape Storage Solutions 

Secondary & Backup with SCSI Tape 



Tape Storage Solution for Windows 93 


CODEBLUE™ • Win 95 Disaster Recovery 


* Turns a SCSI tape drive into a "LOGICAL" disk. 

■ Works with Windows 95 - Long file names. 

* Disaster recovery for Windows 95, 

- TDWIN Graphic User Interface for Windows 95. 

■ Backup 8t Secondary storage. 

* Random Access Tape files 

- Read/write files directly to tape. 

* Fast system crash recovery, 

- Crash Guard protects your data 

Perfect solution for: 

Multimedia ■ CA D/Eng in eeting 
Graphics - Daia Acquisition 
Document/DATA Archival ■ Imaging 


PCCoiriJiutmg jL 

MVPf 


Supports 4MM OAT. DOS-2 SMM, QIC 
SCSI tape drives 

ADPI - Hewlell-Packard Jg LStore.SureSlOfe 

Colorado Powat Tape/DAT - Conner - Contemporary 
Cybernetics - Ex Style - Ltgacy - Mountain - POM 
Sony - Tsndberg - Tecmer - WangDAT - ethers. 

800-827-3372 

Vbicc ’715 -235 -33 88 • 715-235-3818; FAX 



TAPE-BISK If. 

W* make tapes work like disks’ 


Circle 213 on Inquiry Card 
{RESELLERS: 214). 
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Security • Tape Drives • UPS 


Communications/Networking • Mathematical/Statistical 


IF YOU THOUGHT A MODEM 
SECURITY SYSTEM COST TOO MUCH, 
_ —■-r-Ti« THINK AGAIN. 



/ear tb^f 

CALLUS! 

Tel: 310-379-1189 or 

24 Hour Fax-Back Info 
310-597-7145 


Don't let your modem 
lines be an open door 
for crime. Use MODEM 
LOCK with its powerful 
hardware DES encryption to 
protect your business. According to 
the FBI, computer crime costs business 
millions of dollars each year. Call our 
Fax-Back number now to learn more 
about how MODEM LOCK works with 
your hardware to lock out intruders. 

ADVANCED ENGINEERING CONCEPTS, INC 


Circle 221 on Inquiry Card. 


Tape Solutions 


...The Tape Experts 



• 9 TRACK 

• 3480 • 3490 • 3490E 
• LIBRARIES 


Qualstar Corporation 

6709 Independence Avenue 
Canoga Park, CA 91303 

FAX (818) 592-0116 TEL (818) 592-0061 

(800) 468-0680 


Circle 193 on Inquiry Card. 



PC/Mainframe/Mini Information Exchange 

• Tape Transfer and Format Conversion 

• EBCDIC ASCII Data Manipulation 

• AS/400. TK50. and \k m QIC Drives 

• UNIX Tar and DEC Save Set Options 

• Reseller Inquiries Invited 

QuickCopy ' Tape Duplication 

READ/WRITE 9-TRACK 
3480 • 8MM • DAT on 
YOUR PC NOW! 

&UI Tit, ... (St7) 842-2077 « 


CORPORATION 

FAX: (317) 842-8294 


1 - 800 - 248-3475 


HtccUcL Sij&ttMA Since 1973 


Circle 208 on Inquiry Card (RESELLERS: 209). 


250W/+24VDC Input 

250W/-48VDC Input DC-to-DC Converter 

Contact us for +12VDC input model !! 





ACT 

SYSTEMS 


ACE-925T: -40VDC to -57VDC 
ACE-925C: 18VDC to 30 VDC 
Input protection against wrong 
polarity 

Operating Temp: 0 C - 50 C 
Storage Temp: -40 C - +75 C 
* Dimensions: 5 7/8X5 1/2X3 1/2 


Western Region: 1-800-983-1177 
Eastern Region: 1-800-886-2243 


Circle 227 on Inquiry Card 
(RESELLERS: 228). 


E-Mail 
Made E-asy. 


©View 

>L | Move 

Addr 
PB Book 

QffrFoiw. 

l^fRead 

E5 Copy 

(P) Fold. 
HLJAdm. 

Reply 


Now PC users on a Unix network can have a 

Windows-style, Windows-fast Sc easy interface to 

Internet and Unix email. Just use EMBLA! 

• It’s Windows “drag Sc drop” simple 

• Remote users — save on your phone bill! Select 
and download only the mail you need. 

• Supports MIME, IMAP Sc standard Windows 
socket API. Call one of the resellers listed below 
to order. For more information, contact ICL 
ProSystems at: marcomms@pro.icl.se 

http://www.pro.icl.se 



EMBLA 



UniDirect 

800-755-8649 
sales 9 unidirect com 


software.net 

800-617-SOFT 
http://www.software.net 


J.P. Brown I In Canada) 
416-494-0472 
davel%jpbrown 9 uunet.ca 


Circle 222 on Inquiry Card (RESELLERS: 223). 



Talkie™ 


INTERNATIONAL CALL BACK 
LONG DISTANCE RESELLER 
PREDICTIVE DIALERS 
DATE-LINES \ CHAT LINES 
CONFERENCING 


I LSI 


m “ VOICE-MAIL % 

“AUTO-ATTENDANT 
“FAX-ON-DEMAND 
AUDIOTEX 
Scd“OUTDIALING 
® ^ “TELEMARKETING 
I—► “APP-GEN & MORE 

"Very good product for VARs" 

Computer Telephony, Mar 94 


U.S.:r-SOO-TAUIE4 Fac71 (-855-2244 CAM (-55S-7538 


Circle 225 on inquiry Card (RESELLERS: 226). 


PC 

t e x 



For High-Quality 
Scientific Publishing, 
use PCT^X 

Typesetting Software. 

Make all your documents and math formulas look their best! 

For a free brochure, call 800/808-7906 or 415/388-8853 

Fax: 415/388-8865 E-mail: pti@cri.com WWW: http://www.cri.comrpti/ 
Personal Tff, Inc. 12 Madrona Street Mill Valley, CA 94941 USA 


Circle 192 on Inquiry Card. 
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Circle 224 on Inquiry Card. 



On-Line Services • Programming Languages/Tools 


UNLIMITED! UNCENSORED! 


file toil Ulew Co Bookmarks Option* Directory Help 


J^JsJ ®1M Ml &JitJ •! 


LeciHan : nl Ip /j'Twmf jncwncmn / 


Why pay through the nose to access the Internet with those big, bland 
on-line services? |Especially since they censor what you can see and do.) 

•IDT believes you have the right to unregulated & uncensored information & entertainment. 
•For SI5 monthly we deliver unlimited and uncensonad usage with free customer support, 
•We also provide free Netscape™ the ultimat e WEB b rowser with every Slip/PPP account. 


•Plus, it's always a local call . 

To sign up / got information call: 

1 - 800 - 743-4343 


/NO PER MINUTE CHARGES 
/ALWAYS A LOCAL CALL 
/UNLIMITED E-MAIL 


The Computer Graphics Metafile is the ISO/ANSI standard for 
the system independent storage of vector and raster based 
graphical information. Our Windows solutions give you easy 
access to this technology. 

Meta Print The GGM printer driver for MS Windows. Is 
installed and functions as a standard MS Windows printer 
driver. MetaPrint gives you immediate print to CGM capability 
from any application that uses the GDI print function. 

HSlview: The CGM interpreter for MS Wndows. Views and 
prints CGM and WMF files and also translates CGM to/from 
WMF HSlview was developed for Microsoft for use with 
Word, PowerPoint, etc. and is available as both an end user 
application and a developer DLL. 

Besides CGM, EMATEK supports other ISO/ANSI standards. 
Based on the Graphical Kernel System (GKS) and Computer 
Graphics Interface (CGI) standards our GSS graphic tools 
enable you to develop portable, device independent graphic 
applications. Call for an info pack today. 





EMATEK GmbH 
Subbel rather StraBe 17 
D-50823 Cologne, Germany 
Phone. +49-221-512074 
Fax: +49-221-529666 
Email: gsscgi@ematek.de 


Circle 215 on Inquiry Card. 


Don’t Be the Only One 
Using FORTRAN 77 

You took around and discover everyone is making the move to LAHEY 
Except you. You’re using Fortran because it is proven, 
portable, and the best language for numerically intensive programs. But 
why 77? With Lahey Fortran 90, you can run your programs 

and take advantage of the new language feature in 90. 

Array expressions, more intrinsic functions, structures, pointers, better 
array handling, and modules are just a few of the reasons to move to 
Lahey Fortran 90, Use these and other features to build new, faster 
executing 32-BIT applications with fewer lines of code. But even if you 
are not writing new code, the design and speed of Lahey Fortran 90 
are reasons enough to switch. 

La hey's innovative compiler design combined with Intel Corporation’s 
highly code generation technology produces a language 

system optimized from the chip up. Lahey Fortran 90 is the fastest PC 
Fortran on the Pentium—over 18 Mflops on a 90 MHz (SP Unpack). And, 
you get all the found in our award-winning (ahem) 
language systems: editor, debugger, profiler, librarian, make, linker, 
video graphics, and Phar Laps’s royalty-free DOS-Extender—everything 
you need to write or port 4GB programs. Add to this our decade of 
writing PC Fortrans and free technical support. So, don’t be the last one 
using make the move to Lahey Fortran 90. 

SS95 


Da FI for more information on our Fortran language systems 



Circle 190 on Inquiry Card. 
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On-Line Services • Programming Languages/Tools 


Let Us Create Vour WWW Home 


40 Million Internet Users 
are looking for You 



Don 'I miss out on the fastest growing 
method of communication or advertising. 
Let the world know about you and your 
products or services. 


Participate in the Evolving Global Economy 
it's Growth Limiting to Miss the 'Net Wave' 

World Wide Web Rome Page Package 

^ WWW Business Site Packags, Turnkey Selup j. a AQ 

24 hr Account $59 per monlFi + 

0 World-Wide Domain Name Registration 
E3 Electronic Publishing Full Color Pages 
0 E-Mail World-Wide for About 5e/mln. 

0 Hypertext Your Brochures,Data Sheets 
S3 Measure Customer Visits t Interest 
0 Music, Voice Messages Too 
Individuals - Non Business WWW Package t oQ 
Selup S89 and Account $20 per month 5 O r 



lyision 


www.siliconsoft.eom ofi Internet or Call lor Details 

Aftafi# 800-969-4411mmm. 

'RlriMsHfl, 5131 Moorpark Ave. #303, San Jose. CA 95129 1 

v M(h^r nolle Inn, o Conrt 


Circle 195 on Inquiry Card. 


Learn C++ & Windows-Based Programming... 
Simply, Quickly! 


With the OML Learning 
Series" you can learn 
C/C++, object 
technology and 
Windows'“-Based pro¬ 
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 

Visual Series" 
C/C++ Series ' 
OOA/GGD Series", 
OLE Series'" 



Call us for 
information, 
and FREE 
Demo 
Software, 


Each series: S249* (rag. $4cx» 
Any 2 series: $399" fnsg. S750) 
Any 3 series: $549" (reg. sioso) 
AH 4 series: 5649" (n^, sraoo) 
LAN version: Call 

* limUadTknn 

800-6739-GML 



Object 

Management 

Laboratory 

TEL: e05-373-St11 
FAX: 805-373*61 16 


Circle 217 on Inquiry Card. 


Programming Languages/Tools-Windows-Misc. 


Fuzzy 

Numbers ? ^ 

<9 /a 


Conventional spreadsheets can t 
cope with uncertain or fuzzy numbers. 

But now there’s FuziCalc. This 
Windows spreadsheet uses revolution¬ 
ary fuzzy math technology' to achieve 
breakthrough performance. 

Call now for FREE information. 


0 

800 - 472-6183 

fuziCalt. 

The Fuzzy Spreadsheet™ 

FuziWare, Inc. 

(615) 588-4144 


Circle 216 on Inquiry Card. 



The Ding-Dong Bells are used by 
Chinese since hundreds years ago to 
etnenglhan (he hand and whst. Now, 
Ifs perfect for computer users to 
exercise their hands and wrists to 
prevent pie hand-Injury cl long time 
using computer. The exercise can 
stimulale poinls on Ihe fingers to hetp 
regulate the centra! nervous system, 
reduce stress and hypertension end 
provide therapy for arthritis of Iho 
wrist and fingars. Ii is also good Itrf 
Ihe senior people to strengthen Ihelr 
hand muscle and flexibility of lingers. 
Sth tty it today, yuu dan V nttd any 
tk01 to do It! 


iD i n gFlilOffg/l$"l is: 


CALL 1-800-928-3001 


CATHAY-WAVE, INC. 2646 Hire. Ave, Unit 8, Rosemead, CA 91770 


TEL: (818) 312-6911 FAX: (818) 312-6915 



If you are looking to purchase a computer or computer-related product, 


Computer Purchaser's Help Line is a research company that has been sourcing vendors for large corporate and government 
contractors for years. Now we are offering the same service to the public. We can give you access to vendors who normally do not 
sell to the public. If you have decided what product to buy, we can tell you who has the lowest price. 

< If you find a vendor who will sell you the same product for a lower price than the source 
we gave you, we will pay you $10!* You have nothing to lose! You just save $$$ on your purchases! 


Just imagine how much you can save on your next Computers, Printers, Memory, Fax/Modems, Hard Disk Drives. 
CD-ROM Drives, Multimedia Upgrades, Plotters, Digitizers, Software, Networking Products... 

Purchase, Call: (900) 9-SOURCE !KjM123 


WE CAN TELL YOU WHO HAS THE LOWEST PRICE! 


Our charges are only $4.99 for the first minute plus $1.99 for each additional minute. You can check on as many prices as you want with only one call. 

Computer Purchaser’s Help Line 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■«■■■■■■■■■■! 

All price guarantaas are for 24 tours. The vendor who is ottering ynu ihe lower price must sell nationwide and must offer the same price lo everyone and have stock. You need to call us at (714J 852-8249 and give us Ihe name of 
the vendor, phone number and your referral number, We will give you an approvat number and mail you a check for $10. 





















































THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a unique classified section or 
ganized by product category to help readers locate sup¬ 
pliers, Each ad has Inquiry numbers to aid readers re¬ 
questing information from advertisers, 

AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2 11 xl Vie" 
ads can include headline (23 characters maximum), de¬ 
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele¬ 


phone and fax number. 2"x2V ad has more space for 
descriptive text (850 characters is the maximum recom¬ 
mended). 

DEADLINE: Ad copy is due approximately 2 months 
prior to issue date. For example: November issue 
closes on September 8. Send your copy and payment 
to: THE BUYER S MART, BYTE Magazine, 1 Phoenix 
Mill Lane, Peterborough, NH 03458. For more infor¬ 
mation call: Susan Monkton at 603-924-2618 
FAX: 603-924-2683. 


RATES (Jan. 1995) 

3 5 &-11 12 

_Issues issues Isshm 

lad $731 S7D1 $614 

T'xVh" 2 ads/issue - - 534 

3 ads/issue - - 556 

lad $1,462 $1,402 $1,228 

2 ,r x2V 2ads/issue - - 1,169 

3 ads/issue - - 1,111 

.COLOR - Add$100.. 


ACCESSORIES 


KEYBOARD, VIDEO, MOUSE, AUDIO 

Extend signals From PC with EXTENDER 
Spilt signals with COMPANIGN/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosls signals up to 600 reel. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 

4912 Research Dr.. Huntsville, AL 35B05 

Phone; 205-430-4000 Fax: 205-430^030 


Inquiry 651, 


STABILANT 22 
CONTACT ENHANCER 

"Highly recommended ..." J*ny Ptxpnelte 
A long-term environmentally-safe, mskten* ojntenl 
treatment; Statwlant 22 substantially improves the re liability 
Dl uUi myeloid arid ton facts For computers, bjo-roedscaJ 
electronics, telecom, avionics, process control, CATV, video, 
audio, and automotive equipment. 

D.W. Electrochemicals Ltd. 

97 Newkirk Road (North)- Unit 3, Richmond Halt, 
Ontario L4C 304, Canada (90S) 508-7500 


Inquiry 652. 


BAR CODE 


Portable Reader 

* AA Battery Operated. 64K or 256K 

* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit Is EASYI 

* Double dirty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Built-In Inventory Programs or create custom 

* Download tables and Pick Usts 

* Wand, CCD. at Laser Scanner input 

* Serial Interface and Keyboard Interface 

* Reads 2of5, UPC/EAN, 120, Code 39, etc. 

* 2 year Warranty on Reeder & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand - §799 

* Small Size and very long battery life 

Worthington Data Solutions 

3004 Mission SI reel » Santa Cruz, CA 95060 

400-458-9930 FAX 493-450-9964 800-345-4220 


BAR CODE 


Portable Bar Code Reader 

> Use es a PORTABLE, WEDGE, or SERiAL 

> 9V Battery Operation with Lithium Backup 

> 2x16 Supertwist LCD Display 

> 54 Key Keyboard with Separate Numeric Keys 

> Real-time Clock Supports Dale & Time Stamps 

> Reads all Popular Bar Codes (16 types) 

> Wend, CCD, Laser, or Senal Input Devices 

> Built-In Program Generator 

>- Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

> Up to 250 Programs Can Reside In Memory 

> Create up to 250 Data Files per Program 

> Up to 250 Look-Up Files in Memory 

> Built-In Calculator 

> Supports HAYES Compatible Modems 

> S4K Memory with Data Compression 

> 30-day £$ Back Guarantee - 1 Year Warranty 

> Complete Unit with WAND Scanner - $795 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

I SOD I548-445? (817)571-9015 FAX (817) 885-6937 


SVGA Splitters 

* Connect 2.4, or mono monitors to your computer 

- Bright and crisp press mall on simultaneously 
on all monitors - Guaranteed 

- Works with aH VGA, SVGA, and RGB monitors 

* Supports 1280 x 1024 - MADE IN USA 

* Special VGA extension cables to 250 Ft 


HALL RESEARCH 

Santa Ana. CA 1714)641-6607 


800 - 959-6439 


Inquiry 653. 


BAR CODE 


Bar Code Readers 

For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

A Attaches as 2nd Keyboard, no software changes 

* Reads 2of5,1£B. UPC/EAN, Code 39, etc. 

* External or Internal attachment on PC 

it Wand, CCD, Slut Badge, Magstripe or Laser 

* Supports DOS, Novell, UNIX, Mac OS, etc, 

* lOO-i- Configurable Options 

* Supports USA & International Keyboards 

-* 2 Year Warranty, 30 Day $$ Sack Guarantee 

* Direct From Manufacturer 

A Top Rated by Independent Review 

* Complete with CCD Scanner - S599 

* Complete with Laser Scanner - S6S5 

* Complete Wand only Reader- $329 

Worthington Data Solutions 

anew Mission area • Saw Bib, CA 95060 

800-345-4220 


Labeling Software 

For DOS and Windows with dot-matrix LaserJet or 
DeskJet. Easy WYSIWYG design. Any formal/size. Mix 
bio text, bar codes, and PCX graphics. Formats tor At AG, 
KMart, Scars, MIL-STD, Peroieys, WalMart. File Input, 
Label RIGHT for D0S-S279, Label RIGHT for Wlndows- 
$ 2 %. 

30 Day Money Back Guarantee 

Worthington Data Solutions 

(408) 458-9938 800-345-4220 


RF Terminal 

Communicates 2 way to Serial Base Station from 
150'600 ft. Relay units extend range to 4000 ft. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner Input. 16 Selectable 
Frequencies. Small size and low weigh! - 12 oz. 
with batteries. Base Station - $795. 

Terminal - $1095. 

Worthington Data Solutions 

(409) 458-9938 (900) 345 4220 


Windows Bar Code Fonts 

Add bar codes to any Font based Windows 
program. Fonts designed For dot matrix, 
DeskJet and LaserJet. Print Codabar. 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 

Worthington Data Solutions 

{408} 458-9938 <SQ0) 345-4220 


BAR CODE READERS 

For PC, XT, AT t PS/2, & Serial Terminals 

► Emulates Keyboard: Works With Any Software 

► Data Appears as Keyboard Input 

► Uses Enhanced Decoding Algorithms 

► Accepts Wand, Slot/Badge. CCD, Laser, 
Magnetic SI ripe Reader, & RS232 Serial Input 

► Reads All Popular Bar Codes (16 types) 

>- Reads HIGH, MEDIUM, & LOW density codes 

► Auto-Discriminates Between Bar Code Types 
>- Easily Programmed with a Bar Code Menu 

► Over 140 User Configurable Options 

► Daisy Chain Up to 96 R eaders 
>- Supports NOVELL Networks 

>- Supports US & INTERNATIONAL Keyboards 

► Direct From Manufacturer 

>- 30-day JK& Back Guarantee, 1 Year Warranty 

► Complete Unit with LASER Scanner - $645 
>■ Complete Unit with WAND Scanner -S299 

AMERICAN MICROSYSTEMS 

219G Regal Parkway, Euless, TX 76040 

(BOB)888-4457 (B17)571-9015 FAX (817]6B5-6232 


Bor Code Library Dll 

Bar Code Library sends bar codes to the 
display, Windows clipboard, bitmap file, or 
printer. Bar Code Library supports most 
applications with a buiit-in programming 
language that can call a DLL $349 

StrandWare, Inc, 

715-833-2331 Fax: 715-833-1995 

800-552-2331 (in US) 
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Bar Cade Printing Software 
LabelWorks tor Windows 

► Prints all Popular Bar Code Types ft 9 Typos) 

► Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms f25%-4G0%), Templates 

► Relates Text, Bar Codes, amt Graphics 
>• Supports Windows Compatible Fonts 

► Choose From Over One Hundred Popular 
Label Formats or Design Your Own 

► Rich Text Support: Min Styles, Types, & Sizes 

► Automatically Prints Serial Numbers 

► Imports & Exports Graphic Files: 

TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 

► Supports Virtually all Windows Compatible 
Printers (PostScript. Laser, & Dot Matrix) 

► 3G-day Money Back Guarantee, $295 

“'CALL FOR FREE DEMO SOFTWARE'*' 

AMERICAN MICROSYSTEMS 

2190 Regal Parkway, Euless, TX 76040 

(000)645-4452 (817)5710015 FAX |B17) 685^232 


■ Keyboard Wedge with RP 
Stainless Sleel Wand/Mag. Stripe Reader 

* Keyboard Wedge with SYMBOL LS2000 
or SP400 Laser & Mag. Stripe Reader 

* Keyboard Wedge with PSC GuickScan 
La$er/Mag. Stripe Reader 

* Software Wedge Decoder with HP Stainless Steel 
Wand or Laser Scanner {oos i vwn ■ p&z® or pagw) 

- All Wedge Packages indude a Wand or Laser Holder 


* Mag. Stripe Encoder/Reader (3 Trks) 

w/Software 

■ Printing Software (dob, vm, undl. ) 

* Portable Data Terminals {l&c-ijMfy 
- Complete POS System: 48640Mhz. 


4MB RAM, member. PQS Soitw^ra, 5P212 Receipt Printer. 

M-S Cdtfi Drawer, pote dsplay, HP staHs« steel wand 
and meywbic stripe mater wlih decoder 

• Application Software: inv&n. Asbsi Toots. Time 0 Mural 

• Radio Frequency Terminals (spread ipKtaJtn/nwwrbard) 
- Bar Code Printing Software [DOS) included with 

each purchase 

• Made In Ihe USA * 30 Day $$ Back ■ Spanish 
Dept Avail, ■ Direct from Mtg. 

BARCODE INTERNATIONAL SYSTEMS (BIS) 

12140 Severn Way, Riverside, CA 92503 <W0) 27(H>0ie Jitl'l 
iBOO) 553-425Z US HOOD>219-5178 LAN - FAX MZ 70-0320 

Inquiry 655. 


CAD 


Circuit Design Software for Windows 

Easy-to-use schematic entry, PCB design, and 
simulation software, starting at £149 each. 
Complete PCB package with schematics, 
autorouier, and layout Tor 2-tayer circuit boards, 
$399, Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 

Mental Automation, (nc. 

5415 135lh Place. SE-BeHevue WA 9S006 

(SOS) 641-2141 FAX (MS) 649-0767 BBS (SOS) 641-2846 
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One-Step conversion oi 
optical templates to NC! 

Extremely simple & powerful this 
Fast COPY® DOS software Is packaged with 
a 42 tr x6Q lt GTCO Super Lit digitizer 
& 13 bulton cursor tor $4,995 

Coll FosfCAM at: (970) 667-5059 

or FAX: (970) 667-1990 
Ft. Collins, Colorado, U.S.A, 

Inquiry 658. 


CD-ROM 


We Buy, Sell & Trade 

CD-ROMS & MEMORY CHIPS 

Resellers Wanted 

Calf or write for a free product update 

Consolidated CDROM Inc 

102 Greenwood Ave, Wyncote PA 19095 USA 
+1-215-572-9631 i +1-215-572-9832 fax 

1-SOO-8-CDROMS 


Inquiry 659. 


INTERNET on CDROM! 


GAMES lor DAZE 2 CD 591 .$30 

X2FTP Archive, hundreds of games & demosf 

WORLD WIDE WEB Gaining Dn. CD-HOM . . ..$30 

Sec the Web without being on-line \ 

LINUX Developers Resource 4 CD Set.$25 

Complete OS, Source Coda Slackware S more! 

MOO-TIFF CD-ROM.$99 

Complete feyetopmem sys. 100% OSF/Moiir 

INTERNET Tools CD-ROM. $30 

Networking tools & utilities for DOS $ UNIX 

BSffisc {NetBSD 4 FreeBSD). $35 

Ready to use formats with Install scripts 

USENET 2 CD Sal . $25 

comp.sources & alt sources * many FAQ's from other groups 

SOURCE CODE CD-ROM .$30 

4.4 BSO-Lltfl. XIIRC. MACH. Andrew Windowing 

PERL 4 TCUTK CD-ROM .$35 

Ukhiy lang + command Jang & toolkit tor X-Windows 

STANDARDS 2 CD Set.$30 

RFC's, SEN'S, CCITT/ITLJ Bluebook, Windows Sockets 


mc, visa & amex 1 -800-800-6613 

ts]: +1-520-526-9565 

InfoMagic rax: + 1 - 520 - 526-9573 

P.D. flon 30a?fj. Fiaqaafi. tJ. bsom-im Into® lpforoaQle.com 

Inquiry 660. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 

No Device Drivers/ M SCO EX needed, 
Complete Kit Networks CD Boms, 
unlimited user license, DISC PORT. 

"JES, NONE BETTER AT ANY PRICE" 

Call NOW: 1 (000) 462-1866 305-597-3980 
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WALNUT CREEK CDROM 

Cite MS Windows. 40094 Windows programs, games. 

drivers, fonts, shells, see. Quarterly updates.-.$2t-95 

Hobbes OS/2. 609 MS current Free & Shareware drevars, 

app's, etc. OS/2 Msg's product of tha year!..$29.95 

Slackwpre Una*, 2 disc ‘OFFICIAL* Slacfcwro 2.3. 

Internet's favorite. Quarterly updates.......139.96 

FreeBSD. Ruck solid Berkeley Unix for PC wterc.$39.95 

SimlEl M3 DOS. 2 discs. premier Frefc/Sharewars . $34.95 

Ready-lo-Run Ho hires. Installed emacs, GCC..,.$39.95 

Scarce Cedi. 650 MB mostly C, UNIX & DOS..$39.95 

Internet Into. 17,000 dec's. FAOs. FfiCs, & lENs.$39.95 

Ada. 2 discs - Ada compilers tons of sne & does,....,,™ ... $39.95 

Nrtute for NEXTSTEP. 650 MB OuadTat progiems.$59.95 

Scienlilic Library. Technical shareware. EMSAVtn.$39.95 

Space and Astronomy. tOOC's NASA images & data_S39.95 

C User* 1 Group Library. C source cods & articles.$49.95 

POY-Rif. Ray-tracing images, sre, documentation.$39,95 

CDROM Caddies. Lifetime Guarantee..$4.95 

All our products are u ppgpditiqnally guarante e d l 

1 - 800 - 786-9907 

4041 Pika Lane, Ste D-213, Concord, CA 94520 

+1-510-574 G7S3 Visa/NIC/AMEx, Fax: +1-510-674-0821 
nrde rs@cdrom. t pm http://www M rom .com/ 
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COMPUTER BOOKS 


COMPUTER PROFESSIONALS 

Easy online searching and ordering at our online 
stores. Computer books from 3GO+ publishers, On 
the Web. http://yiww.compubHMks.ccmn/hooks.html. 
CompuServe, GO CBK NIFTY-Serve, Go WSN. 
Worldwide shipping by UPS or USPO. Our catalogs 
are online at ftp.compubooks.cofn/pub/books. 

Compu Books™ Online Bookstores 

512-321-0652 Fax 512-321-4525 800-880-8818 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWARE Compute rowneris coverage provides 
replacement of hardware, media and purchased 
software. As tittle as $49 s year covers accidents, 
theft, power surges and more. One call does ft all. 

1 - 800 - 800-1492 

SA FEW ARE, The Insurance Agency Inc, 

PO Box 02211, 2929 N. High St, Columbus, OH 43202 

Now available In Ontario! 11 
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COMPUTER MEMORY 


WE'LL FAY YOU FOR YOUR OLD MEMORY 

Simms.. tNirt, 1 aset ThlntEf. T Magus, 4 Megka, DFtom Chips 

— Awr weiwoflf— 

AH Mummy list Wlitfl don't itri your f M irammy cellari dual 
Call or fiix wfhityoti have avaiieble 

1 - 800-71 8-7755 

THE MEMORY LIQUIDATORS 

‘fhn company Hint buys mommy htxk* 

531 Mam 61 Srn 1 174, El Sounds, CA 90245-3000 
Ph 3 \ a-A7B-W74 Feu 3 10.070-3076 


CAD/CAM 


COMMUNICATIONS 


CROSS ASSEMBLERS 


CONTOURING MOTION CONTROL 

FROM A PRINTER PORT! 

Inchuer LPT™ software 

NEW VERSION 3 

- Controls up lo si* step motors sErnultaneodely 

* Linear and Circular Intwpofalldn. 

* New reatuTes lo accommodate maebine control 

* Easy-to-use DOS dsvles driver. Super Manual. 

- CAD-CAM Interlace avaitaWe. 

CoijnraBon. 1422 Arnold Aw 
Faslyn, FA 10001 t215f&7-433a 
FAX: (215) 657-7015 


Ability Systems 


$249 

VISA)MC 


Frtime Relay, XM, BSC, HDLC, SDIC, PPP 

Rack solid, camplianl, meKjienslve snd rotusl PC APIs and 
muter ImpleiflBOilSlIaitG. On beard UrrMUCltl suppail reduces 


* For MS-DOS, Windows, Win NT. Unix, OS/2, Netware and atiiars, 

* Rooters interconnect any PC systems or LANs. 

-Cards for 56kbps to T1/E1 

* Powerful management and test utilities. 

Sangoma Technologies Inc. 

(SOO)-380-2475 - {905M74-1990 ■ Fax: {905)-474-8223 
E-Miail: dm @ sangoma.com » Wab: www. sangom a.cam 


PC BASED DEVELOPMENT TOOLS 

Wo offer low-cost efflcienl CROSS ASSEMBLERS and h 
superb line d SIMULATOR-DEBUGGERS with full built-in 
DISASSEMBLERS lor Inters MCS-4B, 51, 05 and 90, and 
tOT the Z80 Fa mil ies of embadded canlrollers. Our new aim- 
Ljlasgra tar the SDC196KB and 80C196KC are unique In Ihe 
market, and have been received with rave reviews- The price 
of our software intrudes unllmiled free upgrade privilegesf 

Lear Com Company 

2440 Kipling St, Sis. 206, Lakewood, CO 00215 
(303) 232-2226 FAX (303) 232-0721 
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DATA RECOVERY 


FLOPPY DISKETTE 


HARDWARE 


We Can Save It! 

All Platforms - All Storage Devices 

Proprietary techniques so advanced we 
rescue data others simply abandon, 

DriveSavers 

Restoring data since 1985 

1 - 800 * 440-1904 

_ 415-883-4232 _ 

Inquiry 665. 


T he leader in Dato Recover y 

• Expertise in virtually every operating system 
& media storage device. 

• 24-Hour support & emergency services available. 

• Call for a FREE consultation! 

ONI RACK DATA RECOVERY 

MN: 1-800-872-2591 • CA: 1-000-752-7557 
DC: 1-0OO-G5O-241Q - Europe: +44 (0)181 9745522 

Inquiry 666. 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 

- We are a manulactorer licensed by Sony Conraralien. 

* Our disks are alt 100% Tested antf Cartifod Error Free with guaranteed 
Cltopinu Level. 

* Available products: 2HD.20D, wdea tope, CO jewelry box. 

- Our own brand MEGA, OEM or bulk park m also available. 

* Duplicators & wholesalers are welcome, 

YHC Cassette Ind, Ltd. INMARK IND. LTD. 

75 5aintslMiry Square tA Man Foong Industrial Btdg. 
Scarborough, OnL 7 Cheung Lae Street, 

MtV 3K1 Canada Cbai Wan, Hong Kona 

TbI: (41 fit 221-1179 Tel: (8522) 5582203 

Fan: (41 fi) 321-3451 Fat; (8522) 6973700 
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FLOW CHARTS 


COBOL STRUCTURE CHARTS 

The new PowerSlruclura for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOTT Forget 
manual flowcharting. PowerStruclure will diagram 
your spaghetti code, do it in seconds, and free 
programmers for more important work, 

NOW just $149 

CyberMetrics 

5541 S, Marine Drive,, Tempe, AZ 85283 
_ (602) 838-3310 _ 
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HEWLETT-PACKARD 

Buy-Sen-Trade 

LaserJet Colorfro 

DeskJet DraftfTo 

Rugged Writer DraftM aster 

Eleclrostatic Plotters DesignJet 

HP 9000 Workstations and Veciras also available. 
Ted Dasher & Associates 

4117 Second Ave., S. Birmirvgtaim, AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) E3M834 _ E^maJI: sflles@dasher.com 


Inquiry 674. 


LANS 


Little Big LAN 

The most flexible network 

* Pee* to Peer LAN to 250 nodes 

* $751oiaI software cost, not per nodeI 

* Link via serial. parallel, ar Moderns 

* Al so via EthemsE or Arcnet, or mi)tl 

* Typically only 40k of RAM 

information Modes 

S17-387-3339 / P,0, Drawer F, Denlon TX 76202 
Fax B17-362- 7407 Orders 300-626-7992 
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DATA/DISK CONVERSION 


THE #1 CHOICE 

In disk & tape conversion 

for many leading corporations, govamment agencies, 
law firms, and companies in every indusiry^worid-wlde. 

Free lest * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North, Minneapolis, MN 55411 

(612) S88-7S71 FAX: (G12) 568-8763 
1-800-745-7571 

Inquiry 667, 


WINDOWS FLOWCHARTER $129 

RFFfow 3,0 Is a prof ess fonai drawing tool for 
flowcharts & org. charts. Requires Microsoft Win¬ 
dows; 500 shapes auto adjust In stee; diagonal lines 
and curves: auto line routing and re-routing; OLE 
server- click on a shape to bring up a sub-chart; 
import/export bitmaps and metafiles; Call for tree 
trial disk. 

RFF ELECTRONICS 

1053 Banyan Court, Loveland, CO 80530 

Phone: (970) fiG3-S7fl7 FAX; (970) 669-4869 


MANUFACTURING SOFTWARE 


Manufacturing Software 

E-Z-MflF 1 " I? complete malarial requirements planning 
software lor lt>e PC. Includes bill ol materials, malarial 
planning mafce&uy e&Jeulallon. capacity planning, purchase 
orders, labor distribution, fob costing, physical inventory, 
AutoCAD interlace, and mors. The best enlrylaval 
manufacturing solution Complete for £2,995 Special Ule 
version tef 89S5. Celt ter Information. 

AllianceS"" 3 

1-800-490-2520 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from 
over $000 formats including 3I4", SW", 8" disk 
formats & word processors. Disk-to-disk con¬ 
versions also available. Introducing CD-ROM 
conversions. Call for more Into. 

Pivar Computing Services, Inc. 

166 Arlington Hgte. Fid., Depi. #B, Buffalo Grove, fL 60069 

{800) Convert (703) 459-6010 


FOREIGN LANGUAGES 


OVER ISO LANGUAGES 

Translation, Language Learning 
Tutorials* Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 

Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 

2130SawteIle Blvd. 3U4A, Los Angeles, CA 90025 

800569-2099 FAX 310-996-2303 


PROGRAMMERS TOOLS 


The Fastest xBASE Engine 

CodeBase provides C, C++, Visual Basic and 
Delphi programmers with the fastest xBASE 
compatible database engine. Get multi-user 
compatibility with FoxPro. Clipper and dBASE files. 
And it’s portable From DOS to Windows to UNIX I 

FREE 30 day trial 

Call Sequiter Software Inc. far details) 
Phone 403-437-241 0 FAX 403-436-2999 


WE WROTE THE BOOK! 

Deal direct with the company who developed 
the systems that most others use,., 
SHAFFSTALLI Tape/Diskette 
Transfe r/C onversIon/OupIIcation, PC/Mini/ 
Mainframe/Workstatton Tape Transfer. WP to 
WP Document Conversion Services. 

1 - 800 - 357-6250 317 . a42 . 2077 

Shaff sta 11 Co rporatio n (Fax) 3 17 - 342-0294 
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Inquiry 671. 


FORTRAN 


LS FORTRAN for Power Macintosh 

* ANSI standard FORTRAN 77 compiler 

* Built-in diagnostics and source level debugging 

* Mainframe extensions (VAX, Data General. Cray) 

* Optimized code generation for any Macintosh 

* Up to 29 mflops (S Unpack) 

Language Systems Corporation 

(800) 252-6479 100 Caipenter Dr. 

(703) 600-9593 Fax Sterling, VA 20164 


Inquiry 672, 
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SECURITY 


Under* in Software Seturity 

EVEFtLOCK and EVER KEY II cop y protection. 
Features Include - Encryption, Serialization, 
Remotely resettable access flags, date limits, 
execution counts and network user limits - 
and much morel Free demo available. 

Call today and ask about our low cost Trial Kits! 

Ax-Tech Software, Inc, 

£01 Easl Franklin St., Richmond, MO 64085-4833 

(800)227 0644 (016)778-2700 FAX (016) 776-8308 
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EDUCATION 


B.5. & M.5. In COMPUTER SCIENCE 

The American institute ter Computer Sciences offers an krt- 
depth home study program to ©am your E^chalnr of Science 
al boms. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL. C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects In 
Software Engineering amd ArliliciaF Intelligence. Ada and 
Using Windows courses also available. Accredited Member: 
World Association cl Universities end CoilegcS- 

AMERICAN INST for COMPUTER SCIENCES 

a 101-BY Magnolia Ave. , Sulla 200, Birmingfiam, AL 35205 

1 - 800 - 767-2427 * 1 - 205 - 323-6191 


HARDWARE 


Pre-Owned Electronics, Inc™ 

THE Indepandent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
_Educational Buyer since 1965,_ 

APPLE® H & MACINTOSH® 
SYSTEMS * PARTS * EXCHANGE REPAIRS 

Call for a Catalog . 800-274-5343 

INTL: 617-275-4600 * FAX: 617-275-4848 

£05 BURLINGTON ROAD » BEDFORD, MA 01730 


THE ULTIMATE SOFTWARE SECURITY 

• STOPCOPY family - UNCOPIABLE copy protection 

• STOPVlEW software ancryprtion- 

• NETUMIT network llcanse metering 

• DOS, Windows, Macintosh. OS/2, support 

• No source code changes required - for ANY of our prod¬ 
ucts in ANY environment 

• Our products destroy ALL of our compeirtion 

• Call for FREE demo disk, or to discuss our products 1 
MANY options 

RBI Computer Systems, Inc. 

14105 Heritage Lane. Silver Spring, MD 20906 

8IWTRY-MBI * 80^73-2224 * 301/371-1091 * Fflfr301/46g-7515 
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SECURITY 


CRYPKEY SOFTWARE LICENSING SYSTEM 

“Software Copy Frotedton wifi NO Hardware Key and NO Disk Key" 
CrypKey is software copy protection that is 
■ completely secure from any disk copy program 

• completely compatible wtifi MSECS, MS WINDOWS, 

WIN 95, WIN NT 

* completely compatible with CO-ROM, BBS, or Internet 
distribution! 

*customer (Tiendly - no disk key, no hardware key, less 
support sails 

CrypKey can increase your sol! ware sates by allowing: you ft 
sell your program 

* by increments - sell add-on software options or levels to 
your customers 

• by number ol runs - e.g. sell 100 calculations for SI 09.00 
- by tune period - e.g. lease cr demo your program 

tor SO days 

CrypKey uses a numeric key that can be transmitted by phone, 
(ax. or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
cell (great (or overseas customers or distributors). CrypKey Is 
produced by Kencmic Controls Ltd- - engineering and 
software since 1972. 

Kononic Controls Limited 

7175-1211} Street South East 
Calgary, Alberta. Canada T2H 2$6 
iW) 258-6208 * lax: (ml 258-6201 
_ INTtRHET: crypkBY@kenmc.cm _ 


SOFTWARE/ENGINEERING 


SOFTWARE/GRAPHICS 



Analog/Digital Simulation!! 


Autodesk’s DWG OEM 

♦ Programmers' Toolkit to Read/Write AutoCAD DWG 
& DXF Fites. 

♦ Object oriented, modular, database-like access to 
CAD data. 

♦ View, Print, Plot and Pick Modules, 

♦ Available for C/C++ tor DOS, X-DOS, Windows, Sun, 
and other Unix systems. 

Autodesk OEM Sales 

1301 Manna Village Parkway, Alameda, CA 94501 
Phone; (510) 337-7203 Fax: (510) 523-2680 

■ Windows, NT, DOS - Model Libraries, RF, Power 

* Power Mac. Macintosh * More Than 5000 part* 

■ I&Spice 4 Heal Time SPICE * Waveform Analysis 

* Mixed Mode Simulation * Full SPICE programs 

* Schematic Entry starting el $95. Complete 

* Now A HOL Modeling KM 1 systems, $595 $2595 

P-O, Box 710 San Pw*j, CA 90733^1710 * f . m c * ft 

(310)833-071O f FAX (310)833-9658 IFI (1/5017 

Call for your Free Demo and information kit- 

Inquiry 682. 
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FIT DATA EFFORTLESSLY! 

Magestic™ - Outstanding, flexible fitting From 
within MS Excel, Handles large models, multiple 
functions simultaneously, arbitrary numbers of 
parameters, numerical or user-supplied 
derivatives, automatic sequences. Plus Monte 
Carlo global minimization, DLL interface for 
huge/cornplex models. £295 
Logix Con. Inc. 1-800-900-5541 
Check us on the web: http: //www. Iqx. corn 


DbCAD dev 1.3 DLLs 

Create, setect, edit, Import (DXF, DWG), all the 
AutoCAD 2D vector entities, in a graphics database 
(DflF). Display raster Images (RLC, RLE, BMP) on 
which you can overlay vector drawings (DWG, WMF, 
graphic DBF). Manage a graphic window (pan, 
zoom, overview, pick). Print by using Windows 
driver and toms. 

Channel inc. U.S.A. 

+617-863-0068 


Inquiry 679. 
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Cop's Copy Lock II 

Professional software protection with 
TRUE Machine Install, Option Board safe. 
DOS, 0S2, Networks, Windows, Trace 3000. 
DialCQPS Access Control tor mass 
distribution via CD-ROM or Internet. 
Known and used world-wide since 1984, 

LINK Data Security 

Int’l: + 45 3123-2350 Fax: + 45 3123-8448 


EXPERIMENTAL DATA FITTING 

SCIENTIST™ is the leader in experimental data 
fitting. Fit combinations of user-defined algebraic 
and differential equations or Laplace transforms - 
also splines and Interpolating functions. Includes 
3D plotting and a scientific worksheet. Requires 
Windows. $395 Model libraries also available. 
MicroMath Scientific Software 
1-800^942-6284 Fax: (801) 943-0299 
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CAD Developers Kit 

TG-CAD Professional £5, a G' Win/DQS SDK. 
Read/WrrteA/iew PCX/GIF files & DXF to R12, Create 
fonts 4 text. Ray Tracing & Shading. Hundreds of 2D S 
3D routines. Comes as DOS Lib.. Win Lib. & Win DLL 
Source available Free Technical While Paper 
available. Cali or write today . 

Disk Software, Inc., Box 941152 
Plano, TX USA 75094-1152 
BOO-635-77GO, Fax 214-423-7288 
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KEY-LOK™ SECURITY 

Software Piracy Prevention — Survival 13 years proves 
effectiveness of powerful multilayered security. Algorithmic 
response, programmeble memory, counters, lease control, 
remote update. DOS/WINDO WSrNT/WI NDQ WSdS/UNIX. Low 
pricing (513-95/1000, 118.95/100, 521,95V50. S24.95/95, 
529.95/rb, 537.95/2). No startup cosls No ID on devices 
Also, ACCESS COMTTtOl systems and [fekdrive/systam LOCKS, 

MICROCOMPUTER APPLICATIONS 

3187 E. Otero Circle, Uffleton, CO 80122 
1-60D-4KEY-LOK (303)770-1917 FAX: (303) 770-1603 
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SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 

Everything you will need 1 e Package, Dlelrthule, and Ship Your 
SaflwEual I From manuals and binders 1b mailers and shippers 

LABELS - LABELS * LABELS 

Fo-r your diskettes, plain or custom printed 
dot matrix or laser printer.. IrBe samples 

•••FREE CATALOG**• 

Mice & Associates 

8586 Monticello Dr. r West Chester. OH 45069 

Phone/Faxi 513-779-7977 


inquiry 681 . 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Fuff featured, hsads-down data entry 
with two-pass verification. edit language, 
operator slats, batch control, on-line heip, 
output record reformat, free lech support. 

For the PC. PC LAN, S/36, AS/400. 

FREE 30 day trial 

Computer Keyes Tel: 206-776-6443 

21 929 MaXah Ad., Fax: 206-776-7210 

Waodway, WA &SQ20 USA: 600-356-0203 


SAUNA: 3D THERMAL ANALYSIS 

* Models: PCBs, stacked plates, heatsinks, muitiboard 
enclosures. * All heat transfer modes; convection, 
radiation, conduction * Interactive menu-driven 

* Thermal parameters library ■ Fast "What If": 
dimension, mat 1 !, finish, analyses * Easy to learn & use 

* IBM PC & Macintosh It 

Call or FAX for free evaluation program 

Tatum Labs, Inc. 

1297 N. Silo Ridge dive, Ann Arbor, Ml A01D9 

313-663-6810 FAX 313-663-3640 


Inquiry 685, 


SOFTWARE/GRAPHICS 


New Version! 

AccuSoft Image Format library 5.0 

Programmers; Add support for 36 raster 
file formats instantly! 

TIFF, JPEG, PCX, TARGA, DIB. PCX, GIF, BMP, 
WMF, PICT, WPG, EPS, Group 3, Group 4 
New Formats: Photo CD, Photoshop, ASCII, 
KoFax. RLE, LaeerData, CALS. ATT. CLP, XWD, 
IMG, FF, SUN. XBM, ICO, EOCA, CX2. XPM, 
CUT, Brooklrcut. MAC. MSP. 

Guaranteed to read all raster images in existence 
In the listed formats! 

ft Ernpod, export, scanning, conversion, compression 

ft Printing, display, Image processing 

ft Supports all languages 

ft Fax formats and multi-page images 

ft Rotate, zoom, seals, color reduction 

ft Thumbnails, sharpen, special-effects 

ft Windows, NT, Win Pro Gold 32, VBX, VBX32 

ft Watcom, OS/2. MAC, UNIX, Clipper, FoxPro _ 

AccuSoft Corp. Call 800-525*3577 

Two Wesmomugh Business Park Westborough, MA 01531 USA 

TEL (60S) 898-2770 FAX (508) 898-9562 


LEADTOOLS does image manipulation 
and does it right!" am Mapm mi 

Discover what Kodak, Corel, Delrina and over 25QD 
developers, publishers and OEMs already Know: LEAD 
offers the fastest and most comp tele image com' 
pressLon and manipulation SDK on the market. 

Three Toolkits In One! 


Introducing LEADTOOLS version 5, offering three 
toolkits for the price of one; 1) image format support, 
conversion and compression, 2) image processing 
and, 3) all NEW BITGNAL toolkit. Includes royatty-free 
runtime, virtual memory management for unlimited 
image size, free technical support, online help, sample 
programs with source code, over 40 image processing 
functions, and CMP, the virtually lossless Image 
compression format. 

Call today for FREE imaging application 
bulft with LEADTOOLS 51 

800 - 637-1835 

LEAD _ 

TECHNOLOGIES 

INCQBPQtATfD 

BOO Batter [kneel - Charlotte, HC 26204 ♦ ?0^332-5532 Fan: 7W-3724161 

Inquiry 690, 



SOFTWARE/MATHEMATICS 


ORSYS - $299 

OPERATIONS RESEARCH SYSTEM 

• Linear programs up to 3000 by 15000 

• Mixed-integer and discrete linear programs 

• Nonlinear objective and quadratic programs 

• Transportation and Transshipment models 

Eastern Software Products, Inc. 

P.G. Box 15328. Alexandria, VA 22309 

(703) 360-7600 Fax (703) 360-7654 


Inquiry 686, 


Inquiry 691, 
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SOFTWARE/SCIENTIFIC 


UNIX FOR PCS 


WINDOWS 


VTgX Scientific Desktop Publishing 

• Scalable Fonts * Font effects * Typeface customization 

• Equations * Tables * Graphics - Foreign languages 

• Multl-IIngual spell & hyphenation * IDE * On-line help 
■ Dos, Dos-32 and Windows versions * From $199 

TeX of Tomorww^-Notices of AMS, March 7991 
Gall now for a FRBE DEMO DISK 

MicroPress, Inc* 

68-30 Harrow Street, Forest Hills, NV 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 692. 


SOFTWARE/SECURITY 


Lock Out Pirates! Lock in Profits! 

Marx CRYPTO'BOX - The most affective protection 
against software piracy you can buy: Programmable 
microprocessor * 1 r OQO,OOD read/write operations * 
Program ID codes without special equipment ■ 
Integrated Crypt Algorithm ■ DOS, WINDOWS, or OS/2 
Compatibility * Perfect transparency. 

Marx International, Inc. 

1-8O0-MARX tNT 

(404) 321 -3020 FAX (404) 321 -0760 

Garnwryj B4Q3155S _ Fiance: BBB1 4031 

Inquiry 693, 


SOFTWARE/VOICE/FAX 


Computer Telephony ‘C’ Libraries 

Multi-Voice V4,0 and MuHi-Fax V2.Q Toolkits give you Ihe 
most powerful solution to integrals telephony to your V 
applications,Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
Commented source cade: Royalty tree; Best value. 
Also available: Windows based application generator. 

ITI SOFTWARE 

Tel: S14-M5-3124 Fu: 514-633-4772 BBS: 514-835-5945 
Fax-Qn-Demand: 514-635-2216, E mail: gpgnon@cam.org 
Check our borne pap: bttp:/jWw.carrLOrg^ggagrtOn 


L INUX — 1 .! 

SI bit Unix compatible OS for 356.486, 586* 

Indudct C, C++, Obj, C, Rlstitl, Miwllculk, Fed XI I Bj6, TCP/IP, 
I31JCH, PPP. Slip. NFS. VI. CHUCK. OpcnlLHik, plus much mure 
Supports: HCii, IDE, ESDI, me .m. vga, sj. cga, cu-rtum. 
Soundfolsster, full man pa^ra, dOO pg. manual IncLuhcd. "FuU 
Internet support" tw.Vi »n CD-ROM, SG9 yj 4>n UEsk*. t)r. 
Linus Book $49 91- 

Ijnus Syuons tabs, 49884 Miller a. CbtriiEcrficitl. Ml 4S047 
<fXK)) 014 2 93fl. (fi IU) 7 j 700, fin (B10? 7 It 1705 


Inquiry 694. 


VIDEO CAPTURE 


Capture with Digital Fotovlx 

captures 35 mm film In under 10 seconds. 
Database images, add thorn into your muMimsdia 
presented ions or mako your own product catalogues. 
Mocfam images to clients or caplure lor FPD purposes. 
Grab olher video sources ttinougti (MS-Cs 5-video Input. 
Photoshop Plug-in and driver aoliwaro Included. 

Tomron Industries 

99 SoavlewBtvd., Pod Washington, NY 11050 

516*484-6880 



Inquiry 695. 


Inquiry 696. 


THE ULTIMATE BBS 

FREE FREE FREE FREE FREE FREE FREE 

Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14,4K and download for FREE, {n/S/1) 

217 - 792-3663 

Customer Service 415-201-442S 


Inquiry 697. 


ADD IMPACT WITH 

COLOR 

IN THE BUYER’S MART!! 

Attract the attention 
of your customers 
with the addition of 
color to your ad. 

Susan Monkton 

603 - 924-2618 

tor rates and details 

Fax 603-924-2683 


Inquiry 698. 


Something Missing? 

Complete your BYTE collection by ordering Back Issues today! 


1992 1993 1994 1995 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Special 

Issues 

















































-'v' 

Window*, 92 

Portability *n 

B Glide Summer *> 




Special Issues LLS. Delivery $3.00 Foreigti $4.00 

1990-Preseal U S. Delivery $6.50 Foreign $8.50 Canaria & Mexico $7.00 

All issues prior to 1990 U-S, Delivery $3 00 Foreign $4,00 

All checks must be in Fi. funds and drawn on a U.S. bank. 

The above prices include postage in Ihe US. 

Please indicate which issues you would like by checkin g(^') the 
boxes. Send requests with payment to; 

BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N,H, 03458, 
(603) 924-9281 


□ MasterCard 


□ VISA 


□ American Express 


Card#. 


Exp. Date_ 
Signature^ 

Name __ 


Address, 


City. 


EVTE 


State_ 


.Zip 


Because the Exper ts decide. 


All orders must be prepaid. Please allow four weeks delivery. 
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ADVERTISER CONTACT INFORMATION 


To order products or request FREE information, call advertisers directly or send 
in the response card by mail or fax! Let them know you saw it in BYTE! 


Inquiry No. 


227-228 

A 

AC1 

236 

800-983-1177 

177 

ACTION 

222 

+806-3-4520697" 4 

542-543 

ADGNTECGMBH 

48IS 24 

+49-7043-40440” 

221 

ADVANCED ENGINEERING 

236 

310-379-1189 

• 

CONCEPTS 

ADVANCED MICRO DEVICES 80NA 4-5 

800-222-9323 

119-120 

(NA| 

AGE LOGIC 

176 

619-755-1 COO 

61-62 

ALADDIN KNOWLEDGE 

112 

212-564-5678 

61-62 

SYSTEMS (INTL) 

ALADDIN KNOWLEDGE 

112 

800-223-4277 

122 

SYSTEMS (U S.) 

ALLMICRQ 

116 

800-853-4933 

553 

ALTEX electhonics 

224NE1 

800-531-5369 

555 

ALTEX ELECTRONICS 

224S01 

800-531-5369 

183 

AMERICAN ADVAWTECH 

232 

800-800-6689 

63 

AMERICAN POWER 

32-33 

600-800-4A PC 

* 

CONVERSION 

AMERICAN POWER 

02AS 

dpt A2 
401-700-2727” 

178-179 

CONVERSION 

ANGLE TECHNOLOGY INC 

217 

800-858-2173 

* 

ANTHROCORP 

108 

800-326-3841 

200-201 

APPRO INTERNATIONAL INC 

231 

000-927-5464 

136 

ARTECON 

172 

800-072-2783 

180 

ASHTEK INC 

209 

800-001-9400 

129 

AT&T GLOBAL INFORMATION 

56-57 

800-447-1124 

525-526 

SOLUTIONS (N.A.) 

AXIS COMMUNICATIONS (INTL) 104 

B 

BBN SOFTWARE PRODUCTS (N.A.) 02 

Hi 1161 

+4846140500 

132 

800-331-2265 

64-65 

SELL 8 HOWELL INC (INTL) 

76 

art 130 

706-675-7600 

64-65 

SELL 8 HOWELL INC (NA) 

76 

0OO-SCAN-494 

245 

B1T3 COMPUTERS 

230 

612-881-6955 

450 

BJX 

249 

800-695-4775 

210-219 

BOXLIGHT CORP 

235 

800-762-5757 


BUSINESS SOFTWARE ALLIANCE 186 



BUSINESSWEEK (INTL) 

56 



BYTE BACK ISSUES (INTL) 

401S 18 



BYTE EDITORIAL SURVEY 

134 



BYTE EURODECK (INTL) 

02 

603-924-2533 


BYTE MOBILE OFFICE 

183 



SWEEPSTAKES (U.S,) 

BYTE NETWORKING ON DISK 

166 


66 

BYTE ON CD ROM 

126 



BYTE READER 

199 



BYTE REPRINTS 

136 

603-9242525 


BYTE SUB MESSAGE 

176 



BYTE SUB MESSAGE 

104 



BYTE SUB MESSAGE 

4SIS 26 



BYTE SUBSCRIBER SERVICE 4815 28 
BYTE WARE HOUSE 171 

c 

127 CALIFORNIA PC PRODUCTS INC 182 
229-230 CAMELEON TECHNOLOGY INC 234 
118 CARDIFF SOFTWARE 168 

547-548 CASPER 401S 26 

* CATHAY-WAVE 230 

4 CHEMPUTER (INTL) 20-29 

540-541 COMBYTE INC CIV 

* COMPAQ SERVERS (N.A.) 110-111 

503-584 COMPEX INC (INTL) 83 

501-502 COMPEX INC {INTL) 135 

67 COMPUSERVE 09 

' COMPUSERVE B8A-B 

148 COMPUTER DISCOUNT 202-203 

WAREHOUSE 

236-237 COMPUTER GATH 230 

COMPUTER PROF'S BOOK 185 
SOCIETY (HA | 

4 COMPUTER PROPS BOOK 
SOCIETY (NA) 

* CQMPUTEH PURCHASER’S 238 

HELPLINE 

505 CQMPUTEH QUICK 48ES12 

149 COMPUTEHLANE UNLIMITED 228 

68 COREL CD OFFICE COMPANION 41 


800-394-4122 
800-440-7466 
619-931-4500 
+46- 57-67-3000 
803-928-3001 
+49-69-71407-0 
303-229-0660 
800-664-9888 
714-630-7302 
714-630-7302 
608487-4838 
800-407-4838 
8Q0-959-4CDW 

406-730-0673 

614-759-3666 


1B4A-B 614-759-3749" 


900’976-8723 

419-861-8330 

800-526-3402 

613-728-0826 

#Kt3OB0 


Inquiry No. Pago No. 

Phono No. 

Inquiry No. Pago No, 

Phone No. 

m 

COREL DRAW 8 

115 

613-728-0828 

74-75 

INTERGRAPH CORP 

90 

000-291 *9909 




6x13080 

518-519 

INTERGHAPH CORP 

43IS 15 

205-730-5499 

233-234 

CORPORATE UPGRADES 

234 

800-240-6100 

188 

10 TECH 

233 

216-43M091 

113 

CREATIVE LABS INC 

23 

800-998-5227 





150-151 

CYBEX CORP 

205 

205-430-4030" 


1 








JDR MICROOEVICES 

229 

BDO-53B-50QQ 

152-163 

CYBEX CORP 

219 

205-4304030" 





506-507 

CYBEX CORP (INTL) 

cm 

205-4304030" 


K 




n 



189 

KILA 

202 

303-444-7707 


Lf 



76-77 

KINGSTON TECHNOLOGY 

95 

714-435-2600 


DATA ACCESS CORP 

208 

800451-3539 









78-79 

KINGSTON TECHNOLOGY 

157 

714438-1850 


DATA COMMUNICATIONS 224NE 2 3 










170 

KLEINMANN GMBH 

220 

+49*7120-9292*92" 


DATA COMMUNICATIONS 224PC 2-3 







DATA COMMUNICATIONS 224SO 2-3 



L 




DATA COMMUNICATIONS (INTO 30-39 


166*167 

LA TRADE 

226 

800433-3726 


DATA COMMUNICATIONS (INTL) 74*76 


ISO 

LAHEY COMPUTER SYSTEMS 

237 

800-548-4778 

154 

DATALUX CORP 

2D4 

880-DATALUX 

121 

LANSOURCE TECHNOLOGY 

141 

410-535-3555 


DATAPRO 

158 


181-182 

LIGHTSTONE SYSTEMS 

225 

+49-5843-9001 -22'" 


DELL COMPUTER CORP (N.A.) 

CNI 

800-766-4400 


GMBH (INTL) 







560-561 

LOGIC PROGRAMMING 

4815 22 

800-949-7567 


DELL COMPUTER CORP (NA.) 

CIV 

800-759-1260 


ASSOCIATES 




DELL COMPUTER CORP (NA) 

28-29 

800-766-3300 






□ELL COMPUTER OORP £NA) 

99 

800-822-3383 


M 







169 

MACON 

223 

+49*7204-983-290" 


DELL COMPUTER CORP N.A 158-159 

800-925-6459 









527 

MANNESMANN TALLY 

48 5 23 +44 0 734 7RB7 


DELL COMPUTER CORP 

chi 

800-866-6095 






(NA p FORTUNE 1000) 



109-140 

MAXTECH CORP (N.A.) 

143 

201-579-3630 

* 

□ELL COMPUTEH CORP 

CIV 

800-826-9911 

* 

MCGRAW-HILL COMPANIES (INTL) 110 



(N. A.,FORTUNE 1000) 



545-546 

MDI SYSTEMS LTD 

48IS27 

*44(011366850678 

171 

DESIGNER CHECKS 

227 

800-239-4087 

128 

MEGAHERTZ CORP (NA ) 

101 

800-LINKING 

533-534 

DISTINCT CORP 48IS16 

408-366-8933 




exl 4324 

165 

DISTRIBUTED PROCESSING 



544 

MESSE MUENCHENGMBH 

481S 13 

+49-89-5107-506 


TECHNOLOGY 

212 

407-030-5622 


(SYSTEMS 95) 







* 

MICRO 2000 

210 

800-864-etXia 


E 



250-251 

MICRO 2000 

211 

800-064-8008 

101-102 

ELSNER TECHNOLOGIES (U.S.) 

225 

000-243-2220 

246 

MICRO ALLIANCE 

205 

619-596-1900 

215 

EMATEK GMBH 

237 

+49 221 529666 

537-538 

MICRO DIRECT INTL 

481S 14 

415-325-3170 

551-552 

E-TECH (INTL) 

183 

+886-35-777751" 

156-159 

MICRO SOLUTIONS COMP PROD 210 

800-295-1214 

510 

EUTRGN 48IS 20 

+39 35 201003 

80-81 

MfCROGHAFX 

73 

600-877-3040 


F 



* 

MICROGRAFX 

190 

800*357-7255 

531 

F ft H SIMULATIONS (INTL) 

21 

+31 13 427 516" 

164 

MICRO-INTERNATIONAL INC 

218 

800*967-5667 

511-512 

FAST (HARDLOCK) 

48IS 7 +49-89-539300-20 

114 

MICRON COMPUTER 

CM 

208-465-3434 

529 

FINSCN (INTL) 

151 

+39*2^698-7006 

* 

MICROSOFT CORP 

2-5 


523 

FIRST INTERNATIONAL COMP 

4015 2 *086-2-718-2782" 

* 

MICROSTAH LABORATORIES 

233 

206-453-2345 

156-157 

FIRST SOURCE INTL 

22D 

714-448-7750 

* 

MICROWAY 

144 

508-746-7341 

539 

FI 5KARS POWERS SYSTEMS 

40IS9 

+058 0 462661 

528 

MITAC INTERNATIONAL 

159 

+886-2-5014265" 

72 

FRAME TECHNOLOGY (NA) 

21 

BDO-U4FRAME 


CORP(INTL) 






exl 640 

82 

MOTOROLA 

121 

800-894-7353 

70-71 

FRONTIER TECHNOLOGIES 

184 

800-929-3054 

* 

MOTOROLA 

1D0-1D1 


4 

FUTURE MICRO INC 

214 

714-822-9137 

* 

MOTOROLA 

102-193 


216 

FUZIWARE INC 

236 

800-472-6183 

144-145 

MRT (INTL) 

125 

+47-638-92020 


G 



144-145 

MRT (U.S.) 

125 

603-465-2830 

184 

GAGE APPLIED SCIENCES INC 

232 

514-337-6893 


N 



4 

GATEWAY 2000 

42-45 

800-846-2058 

191 

NATIONAL INSTRUMENTS 

233 

512-794-0100 

■ 

GATEWAY 2000 162-163 

000-8464209 

* 

NEC 

14-15 


238-239 

GLOBETEK 

230 

800-229-4840 

63 

NSTL 

169 

000-220-NSTL 

204-205 

GRANITE DIGITAL 

233 

5 ID-471-6442 


0 



513 

GREY MATTER LTD 40IS 10 +44-(Q) 1364-53671 

217 

OBJECT MANAGEMENT LAS 

238 

000-6709-QML 

535-536 

GVC CORP (INTL) 

143 +886-2-704-0338" 

514-515 

OLIVETTI S.P.A. (INTL) 

10-11 

+39-2-48361 


H 



516-517 

QUVETTI S.P.A. (INTL) 

24*25 

+09-125-52 

* 

HEWLETT-PACKARD 

37 

800-964-1066 

524 

ON TIME MARKETING 

4015 22 

+49*40-437472 

IBS 

HIGH RES TECHNOLOGIES INC 

233 

416497-6493 

252*253 

ORCHESTRA MULTISYSTEMS 

224 

800-237-9960 




ext 106 

* 

OSBORNE MCGRAW-HILL 

194-195 

000-822-8158 

186 

HOOLEON CORP 

234 

520-634-7515 


P 




1 



84 

PANASONIC COMMUNICATIONS 149 

800-742-8086 

* 

IBM APPLICATIONS 

59 

0OO-3-I0M-OS2 


ft SYSTEMS 


6X1 PD 


DEVELOPMENT 


exl SA034 

243 

PANEUGHT 

235 

800-726-3599 

4 

IBM DATA MANAGEMENT (N.A.) 36-39 

80D-IBM-3333 

65 

PASSPORT DESIGNS INC (N.A.) 105 

415-726-0200 




exl GAM 3 

+ 

PC EXPO IN CHICAGO 

189 

801-655-8024 

* 

IBM OS/2 (N.A.) 

24-25 

80Q-IBM-3333 

flvi Pi irtfi 

176 

PC’SCOMPLEAT 

206-207 

508*624-6400 

4 

IBM PERSONAL POWER PC (NA1 ID-11 

Cn i my 

800-IBM-4FAX 

86 

PERSOFT INC 

181 

80O-TCP-310C 




#8133643 

192 

PERSONAL TEX 

236 

800-808-7906 

133 

IBM SERVERS (NA) 

74-75 

800-IBM-3333 

206-207 

PIKA TECHNOLOGIES 

230 

613-591-1555 




es(t FA179 

87-88 

PINNACLE MICRO 

9 

714-727-3300 

222-223 

IGL(EMBLA) 

236 

703-848-3326" 

89 

PKWARE INC 

182 

414-354-6599 

* 

IDT 

237 

800-743*4343 

90 

PKWARE INC 

107 

414-354-8699 

210 

IERC 

230 

81B-842-7277 

174-175 

POLYGON GMBH DATA SYSTEMS 227+49-521 -9861322” 

849-550 

INFOCUS (INTL) 

99 

+31-2503-23200 

115-116 

PROXIMACORP 

60 

800*447*7694 

187 

INTEGRAND RESEARCH 

232 

209-651-1203 


n 



73 

INTEGRA INC 

175 

800-300-8288 

91 

ONX SOFTWARE SYSTEMS LTD 17 

800*076-0560 

* 

INTEL CORP 

18-18 

800-536-3073 




exl 1008 


244 
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FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circie the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


Product Category 


r 

Information 



To receive information for an entire 


category* circle the appropriate 

; 

number on the adjacent card. 



Hardware 


H 

Accessorifis/Supplles 

1 

h 

Add-in Boards 

2 

■ 

Bar Coding 

3 

n 

it 

Ccmmuriicalions/Networking 

4 


Computer Systems 

5 

;f 

Date Acquisition 

6 

|l 

Diagnostic Equipment 

53 

. 

Dinks 6 Optical Drives 

7 

: 

Diskefles/DupflcalOre 

8 

•1 

Fa* Boards/Machinse 

9 

_■ 

Graphics Tableta/Mios/ 


a 

Pen Inpul 

10 

a 

1 

Keyboards 

11 

iii 

UN Hardware 

12 

•i 

Laptops & Notebooks 

13 

?r 

St 

m Order 

14 

a 

Memory/Chlps/Upgrades 

15 

El 

Miscellaneous Hardware 

18 

3 

Moderns/Multlplexore 

17 

4 

Monitors & Tenminals 

18 

a 

MuIttmedWCD^OM 

19 

a 

PCMCIA 

67 


iPirinlera/PJotters 

26 

*i 

Programmable Hardware 

21 

i 

RAID Drive Arrays 

56 

r 

u 

ScBromtfOCR/Digitinre 

22 

h 

SCSVPeriplwel interfaces 

59 

ji 

a 

Security 

52 

b 

Tape Drives 

23 

4 

■* 

UPS/Power Management 

24 

i 

§ 

Voice Technology 

55 


Software 


*i 

Business 

25 


CAD/CAM 

26 

it 

Ctemmunicaltee^Netwoiltlng 

27 

it 

Date. Acquisition 

26 

[i 

Database 

29 

;L 

Educational 

30 

;i 

l\ 

Engineering/Scientlfic 

31 

? 

Entertainment 

32 

4 

Graphics 

33 

It 

it 

Macintosh 

34 

if 

Mailorder 

35 

;t 

:{ 

Mathemalical/Stetisticaf 

36 


Miscellaneous Software 

37 

b 

t| 

On-Line Services 

38 

;> 

Operating Systems 

39 

ji 

OS/2 

54 

■i 

;i 

Programming Languages/ 



Tools 

40 

:i 

Security 

41 

■1 

it 

Shareware 

42 

it 

Software Duplication 

43 

ql 

it 

Spreadsheets 

44 

h 

Unix 

45 

i 1 

Utilities 

46 

-I 

■1 

Windows 

47 

;1 

Word Praeesslng/DTP 

48 

;| 

| 

General 


It 

Books/PubUcertlona 

49 


Recruitment 

50 

-J 

Miscellaneous 

51 

■I 



■1 



;l 

ji 

■i 

■ i 


Fill out this coupon carefully. Please Print. 

Name ___ T tta_ 

Company_Address_ 

City_Country_Code 

Phone_Fan_ 


A, My job lunation is boat classified as (dwell one): 
1 [ ] Company Management 
l [ I IS/MiS/tT Management 
3 [ | Systems Englneanng/lntegratlon 
i [ ] Systems/Networking Consulting 

5 ( | Departimntal Management (rwn-l S/MlS) 

6 f | Tathnnal Services Support 

7 [ I Other ipfaa&e dastrlba) 


1. Whai Is your orgMizatfafi's primary business activity al this 
location (dwel; one): 

3 I1 Business Services fRnance, Banking, Insurance, 

Healthcare, Prateasienal) 

9 1J Commerce/I ndustiy [Retail, Wh&lesafa.Ctonstniction, 
Mining. Manufacturing, Transportation) 

1Q l 1 Reselfar/tJEM (VAR. VAD, SptomsMttrt 
Integrator, Computer Product Manufacturer) 

11 f ] Government {Federal, State, Municipal, Military) 

12 [ ] Computer Services (Support. Training, Consulting) 


131 | Other (please specify): 


C. Please indicate which specie fieltts of interest are 
important to you so that flVTE may serve you wltft 
supplemental information that best meets your needs iselect all 
that apply): 

HI ]DNiXand Workstations 

13 f ] Networking (LANs. WANs, and Tetecommunlcatiorte) 

16; ] MulEMIa 

171 ] Reselling/Systems Integration 
13 [ ] Applications Ouvslopm ant 
16 [ 1 Otter (explain): 


D, My responsibilities require that I be Involved with the 
following operating system environments (check all that apply). 
ZQ[ |DOS 
?1[ ] OS/2 
22 [ | Mac/OS 


231 | UNlMany. including Solaris) 
24 [ | Windows 
251 | WindowsNT 
261 f NetWare 

V ( j Other [please describe): 


E, The number of employees a) my location and company*wlde 
area (check one in each column) : 



At My 

Ctompany- 


location 

Wide 

10,080 Of more 

m\ 

3311 

5,doo to g,g® 

291 1 

341 1 

1,000 to 4,099 

son 

351] 

10010 999 

311 ] 

35 f ] 

Under 100 


3? I ] 

October 1995 

| 90 97 99 


Valid until December 31, 1 995 


Inquiry Numbers 1-167 


1 

2 

3 

4 

5 

6 

7 

8 

9 

ID 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

# 

22 

23 

24 

25 

26 

27 

28 

29 

m 

31 

12 

33 

34 

35 

ft 

37 

38 

39 

40 

41 

42 

43 

44 

45 

ft 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

85 

66 

67 

60 

59 

70 

71 

72 

73 

74 

75 

78 

77 

78 

79 

SO 

01 

82 

80 

84 

BS 

ft 

0 

88 

89 

90 

91 

92 

93 

ft 

95 

96 

97 

90 

06 

100 

101 

102 

103 

104 

m 

106 

<07 

108 

109 

110 

111 

112 

113 

114 

115 

110 

M7 

110 


m 

121 

122 

123 

124 

125 

■26 

127 

120 

123 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

HO 

111 

142 

143 

144 

145 

140 

147 

146 

1-19 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

1112 

163 

184 

165 

166 

187 

168 

199 

170 

171 

172 

178 

174 

175 

176 

177 

178 

179 

100 

181 

182 

183 

1B4 

185 

106 

187 


Inquiry Numbers 186“374 

189 189 190 191 192 193 164 195 196 197 198 199 200 201 202 203 204 

205 206 207 206 209 210 211 212 213 214 215 216 217 219 219 220 221 

222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 

239 240 241 242 243 244 245 246 247 249 249 250 251 252 253 254 255 

256 257 258 259 260 2fl1 262 263 264 265 266 267 268 269 270 271 272 

273 274 275 276 277 276 279 260 281 202 263 284 205 206 287 266 289 

290 291 292 293 294 295 298 297 298 299 300 Ml 302 303 304 305 308 

307 306 309 310 311 312 316 314 615 616 317 318 310 620 621 322 323 

324 325 326 327 326 329 330 331 332 333 334 335 336 367 338 339 640 

641 342 643 344 345 346 347 346 349 350 351 352 356 654 555 356 357 

658 359 660 361 382 366 364 365 366 367 366 369 370 371 372 376 674 


Inquiry Numbers 375—561 

375 376 377 379 379 360 361 392 383 

392 693 394 395 396 397 396 399 400 

409 410 411 412 413 414 415 416 417 

426 427 426 420 430 431 432 433 434 

443 444 445 446 447 446 449 450 451 

460 461 462 463 464 465 466 467 466 

477 478 4 79 400 401 402 483 484 405 

494 495 490 497 498 499 500 501 502 

S11 512 513 514 515 516 517' 519 519 

526 529 5M 531 532 533 534 535 536 

545 546 547 548 549 550 551 552 553 


684 60S 366 397 308 309 690 391 

401 402 403 404 405 406 407 408 

419 419 420 421 422 423 424 425 

435 466 437 438 469 440 441 442 

452 453 454 455 456 457 458 459 

489 470 471 472 473 474 475 476 

408 467 480 489 490 491 492 493 

503 504 505 506 507 506 509 510 

520 521 522 523 524 525 526 527 

537 536 539 540 541 542 543 544 

554 555 656 557 556 559 580 501 


Inquiry Numbers 562-748 

562 563 564 565 566 587 568 569 

579 590 581 592 563 504 585 508 

596 507 598 509 600 601 002 603 

813 814 815 616 817 618 919 620 

830 831 632 833 634 60S 536 667 

647 646 649 650 651 652 653 654 

864 665 m 667 668 669 670 871 

681 662 603 664 685 608 6B7 660 

698 699 TOO 701 702 703 704 705 

715 716 717 710 719 720 721 722 

732 733 734 735 736 737 700 739 


570 571 572 573 574 575 576 577 576 

587 598 509 590 591 592 593 594 595 

604 605 506 607 600 609 610 611 812 

821 822 520 624 525 626 527 628 629 

630 639 640 641 642 643 644 64 5 646 

655 656 657 558 559 660 661 602 663 

672 873 674 675 676 677 678 679 680 

600 690 B91 692 693 694 695 696 697 

706 707 708 709 710 711 712 713 714 

723 724 725 726 727 728 729 730 731 

740 741 742 743 744 745 746 747 740 


Inquiry Numbers 749-935 

749 750 75T 752 753 754 755 750 757 

766 767 768 769 770 771 772 773 774 

783 784 795 786 787 709 789 790 701 

900 601 002 BD3 B04 BOS 906 007 900 

817 918 819 920 921 022 023 024 925 

034 835 036 937 930 039 040 841 942 

051 952 053 954 955 050 057 B50 959 

069 869 870 871 972 973 874 075 876 

005 086 007 980 889 090 091 092 093 

002 903 904 905 906 007 000 009 910 

019 920 921 922 923 024 925 926 927 


750 750 760 761 762 763 764 765 

775 776 777 778 779 780 701 702 

702 793 794 795 796 797 790 799 

009 010 011 012 013 014 015 816 

825 627 028 029 830 831 832 033 

943 844 045 848 847 048 849 850 

660 861 062 003 004 06S 006 067 

977 878 879 800 881 802 980 884 

894 095 096 097 098 099 900 001 

911 912 913 914 915 916 917 910 

928 929 930 931 932 933 934 935 


Inquiry Numbers 936-1122 

936 937 930 939 940 941 942 943 

953 954 955 956 957 958 959 960 

970 971 072 973 974 975 976 977 

907 968 m 990 991 992 9B3 S94 

10041005 1006 1007 1006 100S1010 1011 
1021 1022 1023 1024 1025 1026 1 027 1028 
10381039 10401041 104210431044 1045 
10551056 10671058 105910601061 1062 
15721073 1074 1075 1576 1077 1 078 1079 
10091090 10911092 1093 1094 1095 1096 
1106 11D7 11001109 1110 1111 1112 1113 


944 945 948 947 948 949 950 951 952 

961 962 963 964 965 966 967 960 969 

97B 979 900 951 902 903 904 965 996 

995 996 997 999 999 10OQ 1001 1002 1003 

1012 1013 1014 1015 1010 1017 1018 10191020 
1029 1530 1 031 1032 1 033 1034 1035 10361037 
1046 1 047 1040 1 049 1050 1 051 1052 10531064 
1063 1004 10051066 1 007 1068 1069 1070 1071 
1060 1081 1082 1 083 1 084 1 085 1086 1007 1000 
1097 1098 10991100 1151 1102 1103 11541105 
1114 1110 111& 1117 1110 1119 1120 1121 1122 


Inquiry Numbers 1123—1309 

11231124 1125 1126 112711281120 1130 1131 1132 1133 1134 11351135 1137 11381139 
11401141 1142 1143 1144 11451146 1147 1140 1149 1150 1151 11521153 1154 1155 1156 
1157 1150 1159 1150 1161 1162 1163 1164 1165 1160 1167 1108 1169 1170 1171 1172 1173 

11741175 1170 1177 1178 11791180 1181 UK 1183 1184 1185 1106 1187 1108 1109 1190 

1191 1192 1193 1194 11® 11961107 1198 1199 1200 1201 1202 1203 1204 1205 1206 1207 

12001209 1210 1211 1212 12131214 1215 1216 1217 1210 1219 1220 1221 1222 1223 1224 

12251226 12271220 1229 12301231 1232 1233 1204 12351236 1237 1230 1230 12401241 
12421243 1244 1245 1246 12471248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1256 

12591260 1261 1262 1263 12641265 1266 1267 1268 1209 1270 12711272 1273 1274 1275 

1270 1 277 1270 1279 1200 12011202 1203 1304 1265 1286 1207 1208 1209 1290 1291 1292 

12331294 12951296 123712981299 1300 1301 1302 1303 1304 13051306 1307 13081309 


Inquiry Numbers 1310-1489 

1310 1311 1312 1313 1314 13151316 1317 1318 1319 1320 1321 13221323 1324 1325 1326 

13271328 13291330 1331 13321333 1334 1335 1336 1307 1338 13391340 1341 1342 1343 

13441345 13461347 134013491350 1361 1352 13&S 13541355 1356 1357 1356 1359 1360 
13611362 1363 1364 1365 13661387 1366 1369 1370 1371 1372 1373 1374 1375 1 376 137? 

1373 1 379 1 300 1381 1382 13031304 1365 1386 1387 1308 1389 1390 1331 1332 1393 1394 

13951305 1397 139S 1399 14001401 1402 1403 1404 1405 1406 1407 1400 I409 1410 1411 

14121413 14141415 141014171418 1419 1420 1421 14221420 1424 1420 1420 1427 1420 

1429 1430 1431 1432 1433 14341435 1436 1437 1430 1439 1440 1441 1442 1440 1444 1445 

14461447 1440 1449 1450 14511452 1453 1454 1455 14561457 1458 1459 1460 14611462 

14631464 1465 1460 1467 14681469 1470 1471 1470 14731474 14751470 1477 14761479 

14001401 14821483 148414851486 14871488 1489 




























FREE PRODUCT INFORMATION 


For free product information from companies featured in this issue, 
circle the appropriate inquiry number below and mail this card today. 
For quickest response, fax to 1-416-620-9790! 


See reverse side 
for card. 
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1. For FREE 
product 
information 
from 

individual 
companies, 
circle the 
corresponding 
inquiry 
numbers on 
the Response 
Card! 


2. Print Your 
Name and 
Address 

Answer questions "A" 
through "E" and mail 
or fax card to 
1416-620-9790. 


3. Product 
information 
will be rushed 
to you from 
the selected 
companies! 
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ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. 

Phone No. 

193 

QUA1STAR CORP 

236 

8OQ-46B-OS0O 

9293 

QUARTERDECK OFFICE SYS 

139 

310-392-9851 

94-95 

QUATECH INC 

R 

200 

800-553-1170 

521-522 

RAIMA CORP 

43IS a 

206-557-0200 

96 

RAINBOW TECHNOLOGIES 

47 

800-652-3569 

141 

RAVE COMPUTER ASSOCIATES 128 

800-966-RAVE 

211-212 

RCI 

231 

600-RCI-B0SO 
ext 71 

565-566 

RECOGNITA (INTL> 

57 

+36-1-201B925 

194 

RHETOREX INC 

231 

408-3700001 

160-161 

ROSE ELECTRONICS 

$ 

222 

800-333-9343 

97-96 

SAMTHON DISPLAYS INC (N.A.) 00NA 7 

310-537-7000 

125-126 

SCEPTRE TECHNOLOGIES 

155 

600-700-2878 

242 

SCI TRAN PRODUCTS 

233 

412-367-7063 

165 

SCiTECH INTERNATIONAL 

221 

800822-3346 

240-241 

SERMAX 

234 

600-209-7126 

146 

SERVINTCORP (N.A.) 

104 

800-5SERVINT 

203 209 

SHAFFSTALL CORP 

236 

600-24&-3475 

* 

SIEMENS N1XDORF 
INFORMATION (INTL) 

46IS A-H 

+4989-63840749" 

' 

SIEMENS NIXDORF 
INFORMATION {INTL) 

4615 l-J 

*49-89-636-48749"" 

202-203 

SIGMA TECH SOFTWARE 

231 

01O36M132 

• 

SILICON GRAPHICS 

35 

800-636^8184 

D440 

220 

SIUCONRAX 

232 

800-700-3560 

195 

SILlCONSOfTINC 

233 

800-969-4411 

520 

SMILE 

4BIS 4 +BB6-2-754-2829"' 

562-563 

SOFT 8 NET DSTlBUtlON SA 

4B1S19 +44- T 51 -794-3684 


Inquiry No. Page No. Phono No. 


134-135 

SOFTWAY AMERICA INC 

160 

303-670-5345 

172-173 

SOLID COMPUTER GMBH 

215 +49-09-3159146” 

567 

5GUO COMPUTER GMBH (INTL) 111 

+49-09-3159148“ 

101 

SPSS INC 

145 

000-543-5835 

231-232 

STARTECH COMPUTER 
PRODUCTS 

231 

800-265-1644 
QXt 231 

264 

STATSOFT 

86 

916-563-4149 

117 

SUPRA CORP (NA) 

00NA 1 

800-727-8647 

110 

SYMANTEC 

61 

800-628-4777 

9AF9 

111 

SYMANTEC 

63 

800-626-4777 

9AP11 

112 

SYMANTEC 

T 

65 

8OO-620-4777 

9AP12 

225-226 

TALKIE 

236 

600-TALKIE-4 

196 

TALKING TECHNOLOGY INC 

231 

800-605-4884 

213-214 

TAPEDlSK CORP 

235 

BG0-827-3372 

102 

TEKTRONIX 

87 

800-835-6100 
ext 1223 

554 

TELEDAPTER SYSTEMS INC 

224NE4 

800-997-7762 

559 

TELEDAPTER SYSTEMS INC 

224PC4 

800-997-7702 

556 

TELEDAPTER SYSTEMS INC 

224504 

000-997-7762 

103-104 

TEXAS INSTRUMENTS 

66-67 

800’TI-TEXAS 

557-553 

TMPC 

224PC 1 +806-2-99^3435“ 

10® 

TOSHIBA AMERICA INC 

50-51 

800-457-7777 

m 

THI VALLEY TECHNOLOGY INC 232 

510447-2030 

137-13S 

TRITEAL CORP 

u 

119 

800674-6325 

142-143 

UNIDIRECT 

124 

80O-755-UNIX 

224 

UNITED EDUCATION CENTERS 237 

800-677-4089 
ext 28 


Inquiry No. Page No. 

Phono No. 

197 

V 

VIDEX INC 

230 

503-75SG521 

106-107 

VIEWSONIC 

79 

909-869-7978 

147 

VtSIO CORP(N.A-) 

93 

000-24-VISIQ 
ext E23 

* 

W 

WALKER, RICHEH 6 QUINN 

13 

206-217-7100 

ice 

WATCOM C/C++ 10.5 

31 

519-386-3700 

244 

WETEX INTERNATIONAL 

234 

0OD-75WETEX 

168 

WIBU (1NT14 

223 

+49-721-93172-22” 

168 

WIBU (U.S.) 

223 

301-570-3497 

162 

WORLDWIDE TECHNOLOGIES 

216 

215-922-0116" 

109 

z 

ZEOS INTERNATIONAL 

152-183 

606-554-5226 

198 

Z-WORLD ENGINEERING 

234 

916-757 3737 

123-124 

ZYXEL USA 

109 

714-693-0808 


* Correspond directly mtft company. 

" indicptas FAX Number 

Regional Edition Definitions: 

DM - Ads only appear In Demographic Edition 
EUROPE - Ads only appear in Europe Edition 
IS/INTL - Ads only appear in Inlemalional Edition 
MW - Ads only appear in Mietwe&t Region Edition 
IMA - Acte only appear in North America Edition 
IME - Ads only appear In Northeast Region Edition 
PC - Ads only appear in Pacific Coast Region Edition 
SO - Ads only appear in Southern Region Edition 
U S. - Ads only appear in U S. Edition 
WORLD - Ads only appear in World Edition 


BYTE ADVERTISING SALES STAFF 

John M. Griffin , V.R of Sates, One Phoenix Mitt Lane, Peterborough, NH 03458, Tel: (803) 824-2663, Fax: (603) 924-2683 
Diane Lieberman, Advertising Director One Phoenix Mitt Lane, Peterborough, NH 03458, Jet: (603) 924-2518, Fax: (603) 924-2633 


NEW ENGLAND 

ME, NH, Upstate NY, VT, MA, Rl, 
CT, ONTARIO, CANADA, 
EASTERN CANADA 
Sanford L Fibish (617) 860-6344 
Merle Model (617) 860-6221 
The McGraw-Hill Companies 
24 Hartwell Avenue 
Lexington, MA 02173 
FAX: (617) 660-6899 


MID-ATLANTIC 

NY, NYC, NJ, DE, DC, IVID, PA, VA, 
NC,WV 

Michael Fdnberg (212) 512-4811 
Margot L. Swanson (603) 924-2651 
The McGraw-Hill Companies 
1221 Avenue of Americas^ 

28th Floor 

New York, NY 10020 
FAX: (212) 512-2075 


CENTRAL U.S. 

IL, MO, KS, I A, ND, SD, MN. Wl, NE, 
IN, Ml, OH, GA, SC, IN, KY 
Lori Silverstein (614) 899-4908 
Kevin Lary (614) 899-4912 
Ed Ware (603) 924-2564 
The McGraw-Hill Companies 
921 Eastwind Drive, Suite 1 18 
Westerville, OH 43081 
FAX: (614) 899-4999 


SOUTHWEST, SOUTHEAST 

ROCKY MOUNTAIN, CO, OK, TX, 
AL, FL, MS, AR, LA 
Jennifer Walker (214) 701-B496 
Kevin Lary (614) 899-4909 
The McGraw-Hill Companies 
14850 Quorum Dr., Suite 380 
Dallas, TX 75240 
FAX: (214) 991-6208 


NORTH PACIFIC 

NORTHERN CA, OR, ID, MT, WY. 
UT, SILICON VALLEY, HI, WA, AK, 
W. CANADA 

Roy J. Kops (415)513-6861 
Susan Raslellini (415) 513-6951 
The McGraw-Hill Companies 
1900 CYFarrefl Street, Suite 200 
San Mateo, CA 94403 
FAX: (415) 516-6667 


SOUTH PACIFIC 

SOUTHERN CALIFORNIA, AZ, 
NM, NV 

Beth Dudas (714) 753-8140 
Mark Speros (714)753-8140 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, C A 92718 
FAX: (714) 753-8147 


Peterborough, NH Office' 

Inside Sales FAX: 603-924-2663 
Advertising FAX: 603-924-7507 

BYTi both 

Brian Higgins (&03) 024-2506 
BYTE 

One Phoenw Mill Lane 
Falertoreugh, NH [>3-156 

EURO-DICK 

Joseph Mata (603) 924-2633 

Or'.Q Phoenix Mill Larw 
Peterborough, NH 034 S3 

RoiiiDnul Advertlalng Ssdtona 

Bnan Higgins (603) 924-2506 
OYTE 

One Prtranlx Milt Lane 
Peterborough, m 03456 

HEW MEDiA/GN UNE PRODUCTS 

Brad Dixon (603) 924-2574 
BYTE 

One PhoeniK Mil Lane 

PeterberiHigh. NH 03456 

FAX: 1603} 924-2633 


INTERNATIONAL ADVERTISING SALES STAFF 


L Bradley Browne , International Saies Director, One Phoenix Mitt Lane , Peterborough, NH 03458, Teh (603) 824-2501, Fax: (603) 924-2683 


Gary Lucas (+44 171 495 0769) 
Jonathan McGowan 
M4 1 71 495 5701} 

The McGraw-Hill Companies 
34 Dover Si. 

London W1X40R 
England 

FAX: 444 171 4956734 


AUSTRIA 

.Jurgen Heise 

Toe McGraw-Hill Companies 
Ueoigsiresea i& 

D-SD323 Frankrufl 
Germany 

Tel: +49 69 7140 7146 
FAX: +49 69 7140 7146 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 

For a New Subscription 
U.S. 1-800-257-9402 
Outside U.S. +1-609-426-5526 


ITALY, FRANCE, SPAIN, 
PORTUGAL SCANEHNAVIA 

Zens C&upO. Amanda Blaskeit 
A-Z international Sales Ltd. 

7D Chalk Form Flaed 
London NW1 SAN 
Engrarte 

Tel: +44 171 2043171 
FAX: +44171 2B43174 


Dan Aronovic 
DARA Inlemalional 
41 Ravutsfc 
Ra'anana 43250 
Israel 

Tel:+972 9 919544 
FAX: +972 9 081934 


TAIWAN 

Janet Wang 

Third Wavs Publishing Carp- 
2nd FI . No, 19-2, Lane 231 
Fu Hsing North Road 
Taipei UK. Taiwan 
R.O.C. 

Tel: +686 2 7136959 
FAX: +8002 71B9407 


Zee Yen 
Thairrf Wave Publtshlng Corp. 
Unit 2. 6F Hlng Wah Center 
B2-B4 To Kwa Wan Road 
Kowloon. Hong Kong 
Turi:+652 764 3630 
FAX: +652 764 3057 

KOREA 

Young-Seoh Chinn 
JES Media International 
6Uh FI., Donghye BWg. 

47-16, Myyngii-Dong 
Kaogdeng-Gu 
SenuM 34-070, K urea 
Tel:+82 2 4013411 
FAX:+&2 2 4813414 


JAPAN 

Hlrokazu Morita 
Japanese Advertising 
CommunicetiEjng, |r>g. 

Three Star Building 
3rio-3 Kandfc JimftHjcho 
Ghiyoda-ka, Tokyo tot 
Japan 

TeJ:+ei 3 32614S91 
FAX:+91 3 32616126 

AUSTRALIA 

PhN Bish 

Natron at Advertising Sawcas 
7-13Panrawe#n Slreal 
Cwmome NSW 2090. 


Tel: *61 2 90S 9329 
FAX:+51 2 053 B274 


BimUPONE, INDIA, 
INDONESIA, PAKISTAN, 
PHILIPPINES. OTHER ASIAN 
AND PACIFIC COUNTRIES 

Janei Wang 

Third Wave Punishing Carp. 
2nd FI.. No. 19-T, Lane231 
Fu Hsing North Road 
Taipei 105, Taiwan 
R.O.C. 

Tel:+696 2 7136959 ext. 226 
FAX: *666 2 7189467 

MALAYSIA 

H.K. Lim 

Serve* [Malaysia) Gdn. Bfifl. 
5lh Floor. Bena Tower 
160, Jaian Ampang 
50450 Kuala Lumpur 
Malaysia 

Tel: +66 3 2624592 
FAX:+60 3 2624591 


OCTOBER 1995 BYTE 5*45 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 

To receive information for an entire product category, circle the category 
number on the response card! 


Category No. 


Inquiry No. 

HARDWARE 

Page No. 

1 

ACCESSORIES 


* 

ANTHRO CORP 

108 

236-237 

COMPUTER GATE 

230 

210 

IERC 

230 

2 

ADD-IN BOARDS 


245 

BIT3 COMPUTERS 

230 

229-230 

CAMELEON TECHNOLOGY INC 

234 

• 

FUTURE MICRO INC 

214 

238-239 

GLOBETEK 

230 

206-207 

PIKA TECHNOLOGIES 

230 

94-95 

QUATECH INC 

200 

196 

TALKING TECHNOLOGY INC 

231 

557-558 

TNPC 

224PC1 

3 

BAR CODING 


197 

VIDEX INC 

230 

4 

COMMUNICATIONS/ 



NETWORKING 


553 

ALTEX ELECTRONICS 

224NE1 

555 

ALTEX ELECTRONICS 

224SO 1 

525-526 

AXIS COMMUNICATIONS (INTL) 

104 

245 

BIT3 COMPUTERS 

230 

76-77 

KINGSTON TECHNOLOGY 

95 

139-140 

MAXTECH CORP (N.A.) 

143 

128 

MEGAHERTZ CORPORATION (N.A.) 

151 

206-207 

PIKA TECHNOLOGIES 

230 

174-175 

POLYCON GMBH DATA SYSTEMS 

227 

211-212 

RCI 

231 

194 

RHETOREX INC 

231 

160-161 

ROSE ELECTRONICS 

222 

146 

SERVINT CORP (N A) 

104 

202-203 

SIGMA TECH SOFTWARE 

231 

172-173 

SOLID COMPUTER GMBH 

215 

567 

SOLID COMPUTER GMBH (INTL) 

111 

231-232 

STARTECH COMPUTER PRODUCTS 

231 

196 

TALKING TECHNOLOGY INC 

231 

5 

COMPUTER SYSTEMS 


178-179 

ANGLE TECHNOLOGY INC 

217 

200-201 

APPRO INTERNATIONAL INC 

231 

129 

AT&T GLOBAL INFO SOLUTIONS (N.A.) 

56-57 

245 

BIT3 COMPUTERS 

230 

• 

COMPAQ SERVERS (NA) 

110-111 

154 

DATALUX CORPORATION 

204 

* 

DELL COMPUTER CORP (NA) 

CHI 

* 

DELL COMPUTER CORP (N.A.) 

CIV 

• 

DELL COMPUTER CORP (N.A.) 

28-29 

• 

GATEWAY 2000 

42-45 

• 

GATEWAY 2000 

162-163 

• 

IBM PERSONAL POWER PC (N.A.) 

10-11 

133 

IBM SERVERS (N.A.) 

74-75 

187 

INTEGRAND RESEARCH 

232 

73 

INTEGRIX INC 

175 

* 

INTEL CORPORATION 

18-19 

189 

KILA 

232 

181-182 

LIGHTSTONE SYSTEMS GMBH 

225 

114 

MICRON COMPUTER 

CIM 

83 

NSTL 

169 

514-515 

OLIVETTI S.P.A. (INTL) 

10-11 

176 

PC'S COMPLEAT 

206-207 

141 

RAVE COMPUTER ASSOCIATES 

128 


Category No. 

Inquiry No. Page No. 

• SIEMENS NIXDORF INFO (INTI) 48A-H 

• SILICON GRAPHICS 35 

220 SILICONRAX 232 

557-558 TNPC 224PC1 

199 TRI VALLEY TECHNOLOGY INC 232 

109 ZEOS INTERNATIONAL 152-153 

6 DATA ACQUISITION 

183 AMERICAN ADVANTECH 232 

184 GAGE APPLIED SCIENCES INC 232 

185 HIGH RES TECHNOLOGIES INC 233 

188 10 TECH 233 

• MICROSTAR LABORATORIES 233 

191 NATIONAL INSTRUMENTS 233 

94-95 QUATECH INC 200 

242 SCI TRAN PRODUCTS 233 

53 DIAGNOSTIC EQUIPMENT 

* MICRO 2000 210 

250-251 MICRO 2000 211 

7 DISK A OPTICAL DRIVES 

136 ARTECON 172 

180 ASHTEK INC 209 

* COMPUTER PURCHASER'S HELP LINE 238 

204-205 GRANITE DIGITAL 233 

76-77 KINGSTON TECHNOLOGY 95 

78-79 KINGSTON TECHNOLOGY 157 

158-159 MICRO SOLUTIONS COMP PROD 213 

84 PANASONIC COMMS & SYSTEMS 149 

87-88 PINNACLE MICRO 9 

9 FAX BOARDS/MACHINES 

206-207 PIKA TECHNOLOGIES 230 

117 SUPRA CORPORATION (N.A.) 80NA1 

11 KEYBOARDS 

154 DATALUX CORPORATION 204 

186 HOOLEON CORPORATION 234 

12 LAN HARDWARE 

503-504 COMPEX INC (INTI) 93 

501-502 COMPEX INC (INTI) 135 

150-151 CYBEX CORPORATION 205 

152-153 CYBEX CORPORATION 219 

506-507 CYBEX CORPORATION (INTL) CHI 

156-157 FIRST SOURCE INTL 220 

181-182 LIGHTSTONE SYSTEMS GMBH 225 

139-140 MAXTECH CORP (NA) 143 

13 LAPTOPS A NOTEBOOKS 

233-234 CORPORATE UPGRADES 234 

# DELL COMPUTER CORP (N A) 99 

* DELL COMPUTER CORP (N A) 158-159 

523 FIRST INTERNATIONAL COMPUTER 48IS 2 

* JDR MICRODEVICES 229 

164 MICRO-INTERNATIONAL INC 218 

528 MITAC INTERNATIONAL CORP (INT L) 159 

82 MOTOROLA 121 

• NEC 14-15 

176 PC'S COMPLEAT 206-207 

125-126 SCEPTRE TECHNOLOGIES 155 

103-104 TEXAS INSTRUMENTS 66-67 

105 TOSHIBA AMERICA INC 50-51 

109 ZEOS INTERNATIONAL 152-153 


Category No. 

Inquiry No. Page No. 

14 MAIL ORDER 

553 ALTEX ELECTRONICS 224NE1 

555 ALTEX ELECTRONICS 224S01 

148 COMPUTER DISCOUNT WAREHOUSE 202-203 

149 COMPUTERLANE UNLIMITED 228 

537-538 MICRO DIRECT INTERNATIONAL 48IS 14 

176 PC'S COMPLEAT 206-207 

244 WETEX INTERNATIONAL 234 

15 MEMORY/CHIPS/UPGRADES 

• ADVANCED MICRO DEVICES (N.A ) 80NA 4-5 

229-230 CAMELEON TECHNOLOGY INC 234 

• COMPUTER PURCHASER'S HELP LINE 238 

156-157 FIRST SOURCE INT L 220 

• FUTURE MICRO INC 214 

• INTEL CORPORATION 18-19 

76-77 KINGSTON TECHNOLOGY 95 

166-167 LA TRADE 226 

240-241 SERMAX 234 

162 WORLDWIDE TECHNOLOGIES 216 

16 MISCELLANEOUS HARDWARE 

127 CALIFORNIA PC PRODUCTS INC 182 

246 MICRO ALLIANCE 235 

• MOTOROLA 100-101 

• MOTOROLA 102-103 

• NEC 14-15 

17 MODEMS/MULTIPLEXORS 

551-552 E-TECH (INTL) 183 

• JDR MICRODEVICES 229 

139-140 MAXTECH CORP (N.A.) 143 

128 MEGAHERTZ CORPORATION (NA) 151 

117 SUPRA CORPORATION (NA) 80NA1 

554 TELEDAPTER SYSTEMS INC 224NE 4 

559 TELEDAPTER SYSTEMS INC 224PC 4 

556 TELEDAPTER SYSTEMS INC 224SO 4 

123-124 ZYXEL USA 109 

18 MONITORS A TERMINALS 

177 ACTION 222 

154 DATALUX CORPORATION 204 

535-536 GVC CORP (INTL) 143 

252-253 ORCHESTRA MULTISYSTEMS 224 

97-98 SAMTRON DISPLAYS INC (N.A.) 80NA 7 

520 SMILE 48IS 4 

106-107 VIEWSONIC 79 

19 MULTIMEDIA/CD-ROM 

218-219 BOXUGHT CORPORATION 235 

113 CREATIVE LABS INC 23 

• FUTURE MICRO INC 214 

549-550 INFOCUS (INTL) 99 

144-145 MRT 125 

243 PANELIGHT 235 

85 PASSPORT DESIGNS INC (N.A.) 135 

115-116 PROXIMA CORPORATION 68 

• SILICON GRAPHICS 35 

213-214 TAPEDISK CORPORATION 235 

20 PRINTERS/PLOTTERS 

• HEWLETT-PACKARD 37 

527 MANNESMANN TALLY 48IS 23 

516-517 OLIVETTI S.P.A. (INTL) 24-25 

102 TEKTRONIX 87 
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INDEX TO ADVERTISED PRODUCTS 


Category No, 

Inquiry No, Pago No. 


21 PROGRAMMABLE HARDWARE 


* 

DATA ACCESS CORP 

298 

511-512 

FAST (HAROLOCK) 

46I;S 7 

* 

JDR MICRODEVICES 

229 

170 

KLEINMANN GMBH 

223 

169 

MACON 

223 

96 

RAINBOW TECHNOLOGIES 

47 

168 

WIBU 

223 

198 

1 WORLD ENGINEERING 

234 

56 

RAID DRIVE ARRAYS 


155 

DISTRIBUTED PROCESSING TECH 

212 

22 

SCANNERS/OCR/DIGITIZERS 

64-65 

BELLA HOWELL INC 

76 

545-546 

MDI SYSTEMS LTD 

48IS27 

565-566 

RECOGNIT A (INTL) 

57 

52 

SECURITY 


221 

ADVANCED ENGINEERING CONCEPTS 

236 

61-62 

ALADDIN KNOWLEDGE SYSTEMS 

112 

511-512 

FAST (HARDLOCK) 

48IS7 

170 

KLEINMANN GMBH 

223 

169 

MACON 

223 

90 

RAINBOW TECHNOLOGIES 

47 

168 

WIBU 

223 

23 

TAPE DRIVES 


540-541 

COMBYTE INC (INTL) 

CIV 

150-159 

MICRO SOLUTIONS COMP PROD 

213 

193 

QUALSTAR CORP 

236 

208-209 

SHAFFSTALL CORP 

236 

213-214 

TAPED1SK CORPORATION 

235 

24 

UPS/POWER MANAGEMENT 

227-228 

ACI 

236 

• 

AMERICAN POWER CONVERSION 

32A-B 

63 

AMERICAN POWER CONVERSION 

32-33 

539 

FlSKARS POWERS SYSTEMS 

46IS 9 


SOFTWARE 

25 

BUSINESS 


132 

BBN SOFTWARE PRODUCTS (NA) 

82 

118 

CARDIFF SOFTWARE 

168 

4 

COMPUTER PURCHASER’S HELP LINE 

238 

171 

DESIGNER CHECKS 

227 

529 

FINSON (INTI) 

151 

* 

IBM APPLICATIONS DEVELOPMENT 

59 

80-81 

M1CROGRAFX 

73 

115-116 

PROXIM A CORPORATION 

68 

27 

COMMUNICATIONS/ 

NETWORKING 


119-120 

AGE LOGIC 

176 

547-548 

CASPER 

48(5 26 

503-504 

COMPEX INC (INT'L) 

93 

501-502 

COMPEX INC (INT'L) 

135 

533-534 

DISTINCT CORPORATION 

48IS 16 

156-157 

FIRST SOURCE INTL 

220 

79-71 

FRONTIER TECHNOLOGIES 

184 

222-223 

ICL (EMBLA) 

236 

121 

UNSOURCE TECHNOLOGY 

141 

4 

MICROSOFT CORPORATION 

2-5 

86 

PERSOFT INC 

131 

195 

SILICONSOFT INC 

238 

562-563 

SOFT & NET DSTfBUTION SA 

48IS19 

225-226 

TALKIE 

236 

4 

WALKER, RICHER & QUINN 

13 

29 

DATABASE 


4 

IBM DATA MANAGEMENT (NA) 

38-39 


Category No. 


Inquiry 

No. 

Page No. 

30 

EDUCATIONAL 


224 

UNITED EDUCATION CENTERS 

237 

31 

ENGINEERING/SCIENTIFIC 

531 

F & H SIMULATIONS (INTI) 

21 

560-561 

LOGIC PROGRAMMING ASSOCIATES 

481S 22 

192 

PERSONALTEX 

236 

33 

GRAPHICS 


68 

COREL CD OFFICE COMPANION 

41 

69 

COREL DRAW 6 

115 

215 

EMATEK GMBH 

237 

89 81 

MICROGHAFX 

73 

- 

MICROGRAFX 

193 

85 

PASSPOHT DESIGNS INC (N A) 

135 

115-116 

PROXIMA CORPORATION 

68 

3 $ 

MAIL ORDER 


148 

COMPUTER DISCOUNT WAREHOUSE 

2Q2-203 

595 

COMPUTER QUICK 

46IS 12 

513 

GREY MATTER LTD 

46IS 16 

3 € 

MATHEMATICAL/STATISTICAL 

192 

PERSONAL TEX 

236 

181 

SPSS INC 

145 

254 

STATSOFT 

65 

37 

MISCELLANEOUS SOFTWARE 

529 

FINSON (INTI) 

151 

524 

ON TIME MARKETING 

48IS 22 

38 

ON-LINE SERVICES 


450 

BIX 

249 

4 

COMPUSERVE 

88A-B 

67 

COMPUSERVE 

99 

• 

IDT 

237 

195 

SILICONSOFT INC 

238 

39 

OPERATING SYSTEMS 


181-182 

LIGHTSTQNE SYSTEMS GMBH 

225 

91 

QNX SOFTWARE SYSTEMS LTD 

17 

92-93 

QUARTERDECK OFFICE SYSTEMS 

139 

137-138 

TRITEAL CORPORATION 

119 

54 

OS/2 


■ 

IBM OS/2 (NA) 

24-25 

40 

PROGRAMMING LANGUAGES/ 
TOOLS 

642-543 

ADONTEC GMBH 

48IS 24 

647-548 

CASPER 

4815 26 

215 

EMATEK GMB H 

237 

513 

GREY MAHER LTD 

48IS19 

190 

LAHEY COMPUTER SYSTEMS 

237 

569561 

LOGIC PROGRAMMING ASSOCIATES 

48IS22 

* 

MICROWAY 

144 

217 

OBJECT MANAGEMENT LABORATORY 

238 

524 

ON TIME MARKETING 

4815 22 

521-522 

RAIMA CORP 

48IS8 

* 

WALKER, RICHER a QUINN 

13 

108 

WATCOM C/C++10.5 

31 

41 

SECURITY 


61-62 

ALADDIN KNOWLEDGE SYSTEMS 

112 

510 

EUTRON 

4815 20 

511-512 

FAST (HARDLOCK) 

48IS7 

170 

KLEINMANN GMBH 

223 

169 

MACON 

223 

96 

RAINBOW TECHNOLOGIES 

41 

168 

WIBU 

223 

45 

UNIX 


119-120 

AGE LOGIC 

178 

533-534 

DISTINCT CORPORATION 

40IS 18 

72 

FRAME TECHNOLOGY (NA) 

21 


Category No. 


Inquiry 

No. 

Page No, 

74-75 

INTERGRAPH CORPORATION 

90 

518-519 

INTERGRAPH CORPORATION 

48IS15 

521 522 

RAIMA CORP 

4SIS8 

562-563 

SOFT & NET OSTIBUTQN SA 

48IS19 

134-135 

SOFTWAY AMERICA INC 

169 

137-138 

TRITEAL CORPORATION 

119 

142-143 

UNIDIRECT 

124 

4 

WALKER, RICHER & QUINN 

13 

4$ 

UTILITIES 


122 

ALLMICRO 

116 

A) 

MICRO 2m 

216 

259251 

MICRO 2000 

211 

99 

PKWAflE INC 

132 

99 

PKWARE INC 

187 

92-93 

QUARTERDECK OFFICE SYSTEMS 

139 

110 

SYMANTEC 

61 

111 

SYMANTEC 

63 

112 

SYMANTEC 

55 

213-214 

TAPED ISK CORPORATION 

235 

47 

WINDOWS 


132 

BBN SOFTWARE PRODUCTS (NA) 

02 

533-534 

DISTINCT CORPORATION 

48IS16 

529 

FINSON (INTL) 

151 

70-71 

FRONTIER TECHNOLOGIES 

184 

216 

FUZIWARE INC 

238 

513 

GREY MAHER LTD 

48IS10 

* 

MICROSOFT CORPORATION 

2-5 

562-583 

SOFT & NET DSTIBUTION SA 

48IS19 

110 

SYMANTEC 

61 

111 

SYMANTEC 

63 

112 

SYMANTEC 

65 

147 

VISIO CORPORATION (N A) 

93 

43 

WORD PROCESSING 


72 

FRAME TECHNOLOGY (NA) 

21 


GENERAL 


4B BOOKS/PUBLIC A TIONS 

* BUSINESS WEEK (INTI) 56 

60 BYTE ON CD ROM 126 

4 BYTE HEADER 199 

* COMPUTER PROF'S BOOK 

SOCIETY (NA) 1B4A-B 

* COMPUTER PROF'S BOOK SOCIETY 185 

4 DATA COMMUNICATIONS (INTI) 36-39 

4 DATA COMMUNICATIONS (INTI) 74-75 

4 DATAPRO 156 

* OSBORNE MCGRAW-HILL 194-195 

51 MISCELLANEOUS 

4 BUSINESS SOFTWARE ALLIANCE 180 

* BYTE BACK ISSUES (INTL) 48IS18 

* BYTE EDITORIAL SURVEY 134 

* BYTE MOBILE OFFICE SWEEPSTAKES (US,) 183 

* BYTE NETWORKING ON DISK 1S6 

* BYTE REPRINTS 136 

* BYTE SUB MESSAGE 170 

4 BYTE SUB MESSAGE 104 

4 BYTE SUB MESSAGE 40IS 26 

4 BYTE SUBSCRIBER SERVICES 48(S 28 

* BYTEWEARHOUSE 171 

CATHAY-WAVE 238 

4 CHEMPUTER (INTL) 28-29 

* MCGRAW-HILL COMPANIES (INT L) 110 

544 MESSE MUENCHEN GMBH 

(SYSTEMS 95) 48IS13 

4 PC EXPO IN CHICAGO 109 
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EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. 


inquiry No, Pago No. 

A 

Aberdeen Group 97 

AhTech 83 

1014 ACI US 196 

1165 A. C. Nielsen 83 

Aocmn Computer 40tS 3 

Acotec 48IS 11 

1070 Activision 117 

1154 Alcorn 137 

1069 AlphaBox Software 117 

American Express 83 

Angoss Software 63 

1246 AniCom 161 

ANS CQ+RE Systems 179 

APC 26 

976, Apple Computer 52, 69, 123,129. 

1063,1065 19Q.40IS5 

Arbor Software 83, 91 

AT&T 52 

AT&T Sell Labs 83 

1229 AT &T G lobal Inf orniatkm 

Solutions 146 

AT&T Microelectronics 69 

ATI Technologies 26 

Atlantic Systems Group 179 

998 Altachmale 196 

1230, Austin Direct 146 

1231 

AVM 461S 11 

B 

Say Networks 4815 5.4SIS 11 
Bear Steams 26 

Bell Laboratories 177 

SinTec 46IS11 

1029 Blue Earth Research 133 

Borland International 26,137 

Brand Communications 48IS 11 
Brio Technology 91 

Business Objects 91 

c 

Cardiff 137 

1064 Cask) 129 

Castelle 137 

Checkpoint Software Technologies 179 
Cheyenne 137 

Cirrus Logic 52 

Cisco Systems 40IS 11 

Cognos 91 

Coherent Research 77 

1316 Colorgraphic Communications 48IS21 

1243 Columbia Date Products 181 

1232 Compaq Computer 52,146 

Comshare 91 

1062 Connect 52 

1067 Caret 117 

Creative Labs 69 

1320, Gristle Electronics 48IS22,48IS23 

1340 

Crosswise 69 

Cross/2 international 91 

Crystal Services 91 

1160 Cusiomer Insighl 83 

D 

DateBeam 69 

1343 Datapath 48IS23 

Datapoinl 69 

1011 Data Viz 197 

1165 Delrina 137 

1007 DeltaPoint 198 

1325 Descartes Solutions 48IS 25 

1084 DeskStatlon Technologies 50 

988 Diamond Multimedia 

Systems 26,123, 192 

995, Digital Equipment 146.179,197, 

1233 4&IS5 
Dimensional Media Associates 26 

1328 DP Advisors 48IS26 

Dr, Matema 48IS 11 


inquiry No. Pago No, 


E 


1061 

Eastman Kodak 

129 


F 


1317 

Force Computers 

481$ 21 

981 

Forte Technologies 

191 

1335 

Frax 

48IS 27 


Freemartt Communications 

26 

1241 

Fujitsu Computer Products 



of America 

181 

1345 

Fujitsu Europe 

481$ 23 


Future Domain 

26 


FutureLabs 

69 


G 

GammaLInk 

137 

986 

Gandalf Technologies 

190 


Gartner Group 

97 

1234 

Gateway 2000 

146 


G. Diehl ISDN 

481$ 11 


General Motors 

83 

992 

General Para me tries 

191 

1348 

Gcmark 

481$ 27 


GTE laboratories 

83 


H 

Harris Computer Systems 

179 


Heusch/Boesefeldt 

481$ 17 

970, 

Hewlett-Packard 91.146,192, 

1235 


481$ 5 

1161, 

1162 

HNC Software 

63 

1068 

Humongous Entertainment 

1 

Ian' Gating Consulting 

117 


481$ 17 

1236 

IBM 26, 52, 69, 03, 91, 

97, 137,146.167, 179, 


181 481$ 5. 80NA2 


ICL 

4013 3 

1013 

I MSI 

197 

1333 

Incat Systems 

40IS25 


Information Advantages 

91 


Information Builders 

91 


Information Discovery 

97 


InSofl 

69 

1312 

Instrumentation Test & 



Measurement 

40IS 23 

1075 

Intel 26, 52, 69, 481$ 5 


Intelligence at Large 

69 

1163 

InleliigenceWare 

83, 91 

1005 

Intergraph 

196 

1077 

Intergraph Computer Systems 52 


International Data 

52 


Interne! Security 

179 

994 

Intuit 

196 


InVislon Systems 

69 


IQ Software 

91 


ITK 

481$ 11 


J 


1079 

Jabra 

52 

1334 

JBA 

481$ 27 


Juno Internet Services 

26 


L 


1008 

Landmark Research 



International 

198 

1323 

Lemout & Hauspie 

48IS 25 


Linden Technology 

77 


Lockheed 

83 


Loews (scorn 

481$ 11 

1062 

Logitech 

129 

1314 

Legist Communications 

48FS21 

1030 

Lotus Development 

M 

26.127 

1001 

Macromedia 

198 

1315 

MASE 

48IS21 


Matrox 

26 


Maxpro 

46IST1 


MED Cymru 

46IS3 


Microelectronics and Computer 
Technology 83 


Inquiry No- 

Pago No, 

Inquiry No. 

Page No. 


Micro Firmware 

181 


Software AG 

91 

1066 

Miciografx 

117 

1346 

Softwerk 

48IS 26 

1827 

Microprint 

133 

977 

Sony Component and 


904 

MIcroNet Technology 

192 


Computer Products Group 191 

1245 

MicroPros* Software 

181 


Spectron Microsystems 

52 

1074 

Microsoft 26, 49, 52. 63, 113, 


SRILOG 

481$ 17 


117, 127, 137, 173. 


Standard Microsystems 

26 


48 ES 3. 4SIS 5 

1809. 

Stylus Innovation 

117. 196 


Micros trategy 

83,91 

1073 



99 

Microtek 

191 


Sun Microsystems 

52,173 


miro Computer Products 

26 

1330 

Sunbelt International 

40 IS 25 


MIT 

91 

1332 

SuperOffice 

401$ 26 

1319 

ML Electro-Optics 

48IS 23 


Synaptel 

401$ 11 

982 

MountainGate Date Systems 190 

1015 

Syntegration 

198 

997 

Mustang Software 

196 

1341 

SysKonnect 

40IS23 


N 



T 



National Computer Security 


Association 179 

National Institute of Standards 
and Technology 179 

NCPengineering 46IS11 

1076 NeoMagic 52 

1164 Nestor 83 

1QQQ NeS Manage 197 

1342 Network Connectors 48IS23 

996 Network Integrity 196 

Network Systems 179 

1336 Network Utilities 481$ 26 

1322 Nighthawk Electronics 481$ 22 

1347 Nohau 48(5 27 

Nokia 4815 3 

1327 Nomis 4815 26 

Northern Telecom 48IS 5 

Novell 26,127, 481$ 3 

Number Nine Visual Technology 26 

Nu-Mega Technologies 26 


1321 

Tadpole Technology 

48IS 22 


Tandem Computers 

97 


Target Technologies- 

69 

983 

Tektronix 

191 


Telos 

179 

987 

Ten X Technology 

192 


TereNet 

83 


Texas Instruments 

52 


3Com Sonlx 

481$ 11 

1071 

3D/Eye 

117 


3Dlabs 

167 


TNG 

401$ 17 

1156 

Traffic USA 

137 

1012 

Trinzie 

91.197 

98Q 

Tri-Star Computer 

190 


Trusted Inlonmation Systems 179 

1324 

Turnpike 

u 

48IS 25 


US. Robotics 

137 


o 



OAZ Communications 

137 


Olivetti 

40IS 3, 48IS 5 

1313 

Opti International 

48 IS 21 

993 

Optisys 

192 

1152 

Optus Software 

137 


Oracle 

26. 481$ 5 


Oracle/IRA Software 

P 

91 


Packard Bell 

52 

1003 

Panda Project 

52 

1026 

Parallax 

133 

1339 

Pathfinder 

401$ 28 

999 

Pandock Mallorn 

197 


PictureTel 

69 


Pilot Software 

91 


Planning Sciences 

91 

1242 

PowerQuesI 

181 


Prism Solutions 

97 

1902 

Progress Software 

197 


Progressive Networks 

Q 

26 


Quest Standard Telemalique 481S 11 

R 


Radius 

26 


Raptor Systems 

179 


Redact Systems 

91 

1153 

Resource Partners 

137 

1157 

RighlFax 

137 


Rockwell 

123 

990 

Rockwell Network Systems 192 

1060 

RSA Data Securiiy 

$ 

77 


Sagem USA 

69 

1318 

Scensys 

48IS 21 

10SO, 

1237 

Sceptre Technologies 

52,146 

1337 

Sentfador 

48IS 27 


Siemens 

52 


Siemens Nixdort 

48IS3 


Silicon Graphics 

401S 5 

1326 

SLAB 

4SIS 25 


v 



VCC 

69 

1244 

V Communications 

161 


Versa 

52 


Viewpoint Systems 

69 

1072 

Vlsio 

117 

1016 

Visual Numeric 

190 


Vivo Software 

w 

69 


Walcom 

6 

1240 

Western Digital 

181 

1331 

Widget Software 

48IS28 

969 

Wm Book Computer 

X 

192 

985 

Xerox 

190 


Xing Technology 

Y 

20 


YARD Systems 

z 

20 

1238, 

1239 

Zeos international 

146 

1338 

Zincom 
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BIMour Coach 
to the Internet! 



Give BIX a try with our new 5 for Free Offer! Join BIX 
today and get 5 hours of evening and weekend access for free! 
Take the rest of the calendar month to explore BIX, and then 
continue for our standard $13 monthly membership fee. 
Further details and complete rate information are 
provided during registration. Using any communications 
program, dial 1-800-695-4882. At the "logon” prompt enter bix. 
1 0 V Then at the "name?" prompt enter bix.byte39. If you have any 

questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BIXnav, our graphical 
interface for BIX, for easy point and click access. Details are available during registration. 



The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 

These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 

Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 

As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 

And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 


Under the 5 for Free plan, daytime rates ($9/hr) apply tor access dunng prime time nous The 5 tor Free offer is vabd tor first-time members onty 
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Jacques Leslie 


COMMENTARY 


Ambiguity Machines 


Precision, hah! Computers 
are better at poetry than tliey 
are at math, 

I t should not have taken the Pentium math-bug de¬ 
bacle to remind us that computers do not always 
deliver absolute precision. On the contrary, for all 
their grounding in mathematical exactitude and 
their annoying literal-mindedness, computers are really 
ambiguity-generating niacti i nes. 

Consider humble E-mail, perhaps the simplest form 
of computer-mediated communication. At first glance, the 
difference between a message written on paper and sent 
through the postal service versus its identically worded 
electronic counterpart seems insignificant: Both contain 
the same language, so their meaning is the same—or is it? 

One is an artifact of the material world, with intima¬ 
tions of permanence. The other, a captive of cyberspace, 
can be eliminated in a keystroke. One is evocative—its 
paper quality, handwriting, and scent all convey nuances 
of meaning—while the other is framed within the bland 
uniformity of ASCII. Moreover, it is unlikely that the 
two messages would use precisely the same words. The 
tendency in E-mail is toward informality: Gonna and 
gotta replace going to and must. The shift in E-mail is to¬ 
ward oral speech patterns, a rejection of the precision of 
written discourse in favor of spontaneity. 

In publishing, the distinction has starker ramifications. 
A conventionally printed book may be valued not just 
for the words inside it but as an object, whose worth is of¬ 
ten dictated by such factors as whether it is a first edition, 
whether its author signed it, or whether a famous per¬ 
son owned it In contrast, an electronically published 
book is an entirely different animal For starters, the idea 
of copyright is undermined, since the digital book is in¬ 
finitely reproducible. The notion of authorship is weak¬ 
ened, for the new medium encourages collaboration, of¬ 
ten by anonymous contributors. Even the idea of the 
book itself is threatened, as publishers of electronic schol¬ 
arly journals have already discovered. 

Photography is also rendered fuzzy by digitalization. 
The malleability of digitized photographs has caused 
people to look on all photos with deepened skepticism. It 
is now virtually impossible to tell which images are dig¬ 
itally manipulated. Although photographic trickery has 
been around for almost as long as the camera, digital 
technology makes it much easier to doctor an image. 
Digital art has also broken down the distinction between 
an “original” and its copies, for all possess the same dig¬ 
ital components. 

In some digital pursuits, ambiguity is exactly the point. 
In Multiuser Dimensions, or MUDs, those adolescent 
computer playgrounds in which players take on imaginary 
identities while cavorting within a fictional universe. 



much of the excitement stems from the simple fact that 
few players know with certainty anything about one an¬ 
other. The player with whom Fm conversing may be a 
man who presents himself as a woman, a woman pre¬ 
senting herself as a man, or, for that matter, a cleverly de¬ 
signed “bot” that responds to comments in ways that 
produce the illusion of personhood. 

Digital audio raises interesting questions. Composer 
John Oswald's Plunderphonics, for example, consists of 
works by musicians ranging from Beethoven to Michael 
Jackson that Oswald had digitally manipulated in startling 
and amusing ways. By creating “new” works out of fa¬ 
miliar ones, Oswald demonstrated that musical authorship 
is a surprisingly complex issue, since all music borrows 
from all the sounds that surround us. 

One reason for the rise of computer-generated ambi¬ 
guity surely is the newness of digital technology. Just as 
in Lhe early years of electrification and the telephone, 
were still trying to figure out what we want computers to 
do for us, and in the meantime we're confused. 

But something else is going on here as well We like to 
think of computers as innately masterful at computation 
(thus, our ridicule for the Pentium when it returns inac¬ 
curate results). But we tend to forget that because some 
number strings are infinitely long, even the most so¬ 
phisticated computers must settle for numerical approx¬ 
imation—which is to say, imprecision. And imprecision 
doesn't apply just to computation. While computers' 
breathtakingly broad impact stems from their capacity 
to render so much of reality in Os and Is, we forget that 
those combinations of Os and I s are all approximations or, 
put another way, metaphors. Of course, metaphors right¬ 
fully dwell in the province of poetry, where they don't 
mimic reality hut use ambiguity to evoke it, ■ 


Jacques Leslie (jacques@well.com) writes frequently on 
the social impact of computers . He is the author of The 
Mark: A War Correspondent's Memoir of Vietnam and 
Cambodia {Four Walls Eight Windows. 1995 J. 
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Finish Out Your Rack 
with a Magnum Commander 

■ Control up to 96 file servers with just 1 keyboard/ monitor 
and mouse 

■ Supports all 100% IBM compatible PCs and PS/2 or 
serial mice; integral Sun and optional 
Macintosh support available 

■ 3.5" unit is designed for 19/ 23/ 
and 24" rack applications 

■ Each unit controls up to 16 file 
servers; cascade up to 6 units 

■ Control all computers locally/ 
remotely/ or both 

■ AutoBoot™ feature boots all 
computers without user 
intervention 


■ Push-button and keyboard 
controlled scanning standard 

■ Rear peripheral access available 
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COME SEE US AT 

Networld+lnterop in Atlanta. GA. Sept 27-29, Booth #5166 
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COMMANDER 


Cybex Corporation 

4912 Research Drive Huntsville AL 35805 USA 

(205)430-4000 (205) 430-4030 fax 


Inc. 


500 


Company 



IBM/ PC, and PS/2 are registered trademarks of International Business Machines Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Sun is a 
trademark of Sun Microsystems. Cybex, Commander, and AutoBoot are trademarks of Cybex Corporation. 

Dealer Program Available Made in USA 
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...how about your floppy? 

• Dual mode drive reads and writes 
both floppy and tape. 
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• Doublespeed floppy. 

• Industry standard floppy and 
QIC80 tape formats . 

• Copy or move files to tape 
in Windows File Manager. 

• Tape librarian keeps track of 
files on all your tapes. 

• 3 year warranty. 


4424 Innovation Drive, Ft Collins, CO 80525 • 1-303-229-0660 

Available through: 

United Kingdom - CMS Peripherals - 0171 704 0202 
Germany - CTT - 089 420 9000 
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